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[Gelbklee (Medicago lupulina L.) von schwedischer 

Herkunft. 

\'oil 

Uernfrid Witte. 

Slaalssanu'iikonirollanslall Schwcdeiis, Stockholm. 

l)t*r Gelbklee oder H()|)lenklee (Medicago lupulina L.) kommt 
zwar ini grdssten Toil Schwedens vor, abcr er ist in die nbrd- 
licheren imd aucli in andore Gebiete eingesclileppt worden. Diese 
Art ist einbeimisch in (iegcnden mit kalkhaltigem Untergrund 
nie z. B. in den xerophilen Vegelationstypen dcr lialtischen Inseln 
Gotland und Oland, wo dieselbe in wahrscbeinlich mehreren, oft 
])erennierenden Fornien aullritt. 

Der (ielbklee ist in Sclnveden wohl eigentlich nur wahrend der 
letzten 50 -00 Jabre in den siidliclu'n und ostlicben Teilen des 
Landes in Miihewiesen oder sebr selten zur (iriindiingung ange- 
baut worden. Der jel/ige, jiibrlicbe Bedarf an GeUikleesamen wird 
auf etwa 00.000 70.000 kg angescblageii. Die erforderlicbe Sa- 
nu'iiquantitiit wiirde Iriiber vom Auslande, Belgien, Deutschland, 
Bdbinen u. s. w., importiert. aber wjibrend der letzten Jahr- 
zebnte ist insbesoiulers auf der insel Gotland ein Sainenbau ent- 
standen, welcber gewobulich den einbeimischen Bedarf deckt 
und liisweilen aucb eiiieii rberscbuss fiir Export licfert. Aus die- 
seni Grunde kann es sicberlicb von Interesse sein zu erwiihnen, 
welche Einmiscbungeiv in der scbwedischen Gelbklee-Herkunft 
vorkoniinen. Eiir die .scbwedi.scbe SamenkontroHc ist es allerdings 
sebr leicbt zu entscbeiden, ob eino Sainenpartie schwedisch oder 
auslandi.sch i.st. denn seii deni 1. Juni 1909 worden allc Samereien 
die.ser Art sowie aucb vom Rotklee und Bastardklee vor der Ein- 
fuhr nacb Scbweden mittels einer Eosinlosung vom Zollamt 
gesetzlicb gefsirbt. Die Ursacbe, waruni die Farbung der Gelb- 
kleesamen, welche damals in Scbweden gar nicbt produziert wur- 
den, war, dass die erwiilinten Samen, welche wie hekannt sebr 
billig sind, zur Verfalsclumg Rotkleesamercien verweiidet wur- 
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den. Durch die Farbung kaiiii selbstverstandlich der Kaufer sehr 
leicht die auslandische Herkunft feiststellen. 

Der Samenbau des Gelbklees kommt, wie friiher gesagt, haupt- 
sachlich aiif der Insel Gotland vor, doch gibl os auch vereinzcll 
solcher Anbaii auf der Insel Oland sowie inehr selten in der Pro- 
vinz Schonen in Sud-Schweden. Die Ertrage sind ganz betrie- 
digend, im Durchschnitt etwa 800—900 kg je ha, aber konnen so* 
gar etwa 1.500 kg belragen. Der (Jelbklee wird nicht in Schweden 
geziichtet; das Saatgut tiir den Samenbau stamnit urspriinglich 
von gewohnlicluT, auslandischer Ilandelsware. 

Voin gotlandischen Gelbklee sind wahrend der letzten 10 Jahre 
mehrere Proben unlersiicht worden. Die in solcher Ware aiiitre- 
ft'iiden Samenarten waren die folgeiulen: 

Sehr hdufig: Sherardia arvensis L., Geranium dissectum L., (j, 
molle L., Plantago lanceolata L., Silene sp. (wahrscheinlich S. 
vulgaris Garckel iind Galium sp.; 

Ziemhch hdufig: Alopecurus myosuroides Huds., Anlhemis ar- 
vensis L., Chenopodium album L., Geranium pusillum L., Poly* 
gonum aviculare L., Ranunculus repens L., Ruinex crispus L,, 
Silene dicholonia Ehrh., Sinapis arvensis L., Stc^Haria media 
('.yrill,; 

Vereinzeli: Aethusa cynapium L., Atriplex sp., (arsium arvense 
(L.) Scop., Convolvulus arvensis L., Delphinium consolida L., 
Lapsana communis L., Lolium remotum Schrank, Matricaria ino- 
dora L., Prunella vulgaris !>., Ranunculus sardous (>,, Rumex ace- 
tosella L., Scleranthus annuus L., Spergula arvensis L., Thlaspi 
arvense L., Valerianella dentata Poll., V. oliloria iL.) Poll., Vicia 
hirsuta fL.) S. F. Gray, Viola sp. 

In der erwahnten Gelbklee-llerkunl! kommen oft Sanien von 
Trifolium pratense L., T. hybriduni L. und inzwischen auch 
Phleum pratense L. vor. 

Im Vergleich mit den von Gentner U) zusaminengestellten Lis- 
ten liber Unkrautsamen in Gelbklee aus Thuringen und Siid- 
Deutschland zeigt die oben angefiihrte Liste eine ganz gute C^ber- 
einstiinmung. Die moisten von inir angegebenen Arten sind nam- 
lich von Gentner aufgenommen. Es gibt doch eine deutliche Ver- 
schiedenheit, indem in der schwedischen Herkunft einige Arten 
mehr oder weniger auftreten, die in den Gen/ner-schen Listen gar 
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nicht vorkommen; diese Arlen sind Plantago lanceolata L., Silenc 
vulgaris Garcke, S. dichotoma Ehrh. und Slellaria media (L.) 
Cyrill. Stebler (2) giJit doch Silene inflafa Sni. ( = S. vulgaris 
Garcke) als charakteristisch liir mitteleuropaische Slaateii an. 
Das ganz haulige Vorkommen von der osteuropaischen Art Silene 
dichotoma im sclnvedischen (ielbklee kann allerdings eigenartig 
scheinen, aher es isl doch nicht so merkwiirdig, denn diese Art 
hat sich in Schweden so eingehiirgert, dass einzelne Pflanzen der- 
selhen in Feldern auch voni schwedisclK U Spiitklee hier und da 
aullreten (vgl. 3, 4l. Chrige von Gentner angegebene, mehr 

selleii auttrelende Arten mit Ausnahme von Teucrium botrys L., 
welche der sclnvedischen Flora gar nicht angehbrt, Picris hiera- 
cioides L. und Panicinn crus galli L., welche in Schweden ganz 
selten sind, kcmnnen anl (iotland sehr allgeinein v(»r und kdnnen 
darnin aiich miter G(‘lbkleesamen davon auitrelen. 

Ails der aiult nai baltischen Insel Oland sind nur wenige (lelb- 
kl(*eprob(‘n analysiert worden: in diesen sind die lolg(^nden Un- 
kraulsamen angetrotten worden: Sherardia aivensis L., Plantago 
lanceolata L., Geranium dissectum L., (i. molle L., Sinapis arven- 
sis L. und nu hr vereinzell Anagallis arvcuisis L., Carex sp., Galium 
sp., (it*ranium pusillum L.. Prunella vulgaris L., Humex crispus 
L., Silene sp. Silene dichotoma ist dagegtai nicht angetrolten wor- 
<len, und es is! /weil(4hait, (»b Alopecurus inyosuroid(‘s lluds. in 
diesem Falle auitrelen kann, weil diese Art ant Oland beinahc 
nicht vorkomnit, 

Wahrend der Jahre 1928 -1931 wurden nur einige Gelbklee- 
prob(*n aus der Prcjvinz Schonen untersucht. Die Unkraiitsamen, 
welche diese PrtJben enthielten, waren in erster Linie Geranium 
dissectum L., (J. molle L., Sherardia arvensis L., Sinapis arvensis 
L, und (dienopodium album L. Vereinzelt traten Agrostis stoloni- 
lera L., Rrassica sp., Plantago lanceolata L., Polygonum aviculare 
L., Scleranthus annuus L. und Slellaria media (L.) Cyrill. aut. 
Ausserdem kamen oft Samen von Tritbliuin pratense L. und T. 
hybridum L. vor. 

Gentner (1) hat hervorgehoben, )dass bei der Bestimmung der 
Herkunlt und des Anbauwertes von Gelbklee das Tausendkorn- 
gewicht ein werlvolles Hilfsmittel darstellt». In dieser Hinsicht 
kann man aber von den schwedischen Herkiintlen gar keine 
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Schliisse ziehen. Im Durclischniti von 32 iiiilersuchten schwe- 
dischen Gelbkleeproben war das Tausendkoriigewichl (Trocken- 
gewicht) 1.00 gr aber mil grossen Schwaiikungeu von I.33 bis 2.07 
gr, was von verschiedenen Umslanden — Standort, Jahrgang, Rei- 
iiigiingsverfahren — bedingt werden kann. 
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A Study of the Rate of Occurrence of certain Weed 
Seeds in Replicate Analyses of the Seed 
of Timothy (Phleum pratense).' 

Mary E. Woodbridyc 

Nt'w York Slab' Aj^^ricullural K\p(*rinM*iit Stalioii, (icncva, N. Y. 


In a continuation of the study of the rate of occurrence of weed 
seeds in replicate analyses of cultivated seeds as previously 
n*|)orted ill)- consideralile work lias been carried on more re- 
cently usin}» the very mobile or freely flowing crop seed, timo- 
thy ( Phlvum prdiemvL as a base or carrier to which were added 
known numliers of contaminants. 

Lv(j(jatt u‘b, Whitcomb jlO), and Stevens i9) have presented 
results dealiiif^ with difterent phases of variations in replicate 
analyst's of cullivatt*d seeds. Lefpjatt i3) is the only worker to 
include the crop st'cd, timothy. He taliulaled results of the occur- 
rence of some 20 differt'iit weed seeds in laboratory working 
samples of d kinds of cultivated jilants, one of which was the 
inobih* si*t‘d, timothy, as ust*d in this invt'sligalion. He found litlli' 
to indicate that any ol the 20 or more individual kinds of 
wet'd seeds tended to ajipear exceptionally unevenly in n'plicate 
working samples of various cultivated [)lant seeds. Later. Le(j(jatt 
(4) worked more e\tensi\ely on the occurrence ol weed seeds and 
noxious wt'cd seeds in timothy and came to tlu* conclusion that 
tiu'y wen* distributed with few exceptions according to the Pois- 
son serii‘s. It ha|)pens that the data published did not include the 
wi'cds used in this study. Since dock and ('.anada tliistle are very 
common noxious wt'cds, their )>eha\ior as seed contaminants, 
even if exceptional, is important. The \M'iter fell that the distribu- 
tion ot wet'd strds in such a freely flowing sei*d as timothy might 
show a more uneven incidence and, therefore, chose to continue 
the study of weed seed distribution, especially of certain noxious 
weed .seeds, since their incidence in large l)ulks is very important 
and must be delermim*d for most laboratory samples received. 

‘ Journal N<». 288 New York .Slak* AfiH. h\pt. .Station, (ieiuxa, N, Y. 

* NuinluTS rHVr to liUraturo oitoci. 
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Series 1. 

Three series ol* analyses were made in this study* For the first 
series a sample of 260 grams of timothy seed was carefully freed 
from seeds of ('.anada thistle (Cirsium arvensis) and yellow rocket 
(Barbarea vulgaris). This was done as follows: A half pound of 
fairly good quality timothy seed was passed through the mecha- 
nical Boerner mixer inew type), subdivided and a 2-gram sample 
weighed out and examined on the purity board to be certain that 
no (Canada thistle or yellow rocket seeds were present. Then the 
2-gram sample was removed to a special container and 2 seeds 
each of the desired weed seeds added. This process was repeated 
until a l)ulk of approximately 260 grams, containing 256 weed 
seeds of each of the special weeds named was obtained. This bulk 
of known weed seed population was first thoroughly mixed and 
then divided entirelv mechanicallv by means of the mixer into 


Table 1. Distribution of the weed seeds in the snmples. 


! 

Kind of weed seeds 

Number weed seeds 


Number samples 

(Canada thistle 

! 

0 

in 

14 




2G 




51 

• 



24 


4 

> 

b 


5 

» 

4 


6 

■% 

0 


7 


0 

i 

Total 25r> 


Total 128 

Yellow rocket 

0 

in 

2G 


1 

» 

29 


2 


:a 


3 


18 


4 


i;i 


5 


7 

1 

6 

» 

4 


7 


0 


Total 25G 


Total 128 
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J28ths, each comprising a test sample. As the approximate 2-gram 
samples were o!>lained, they were weighed and put into envelopes. 
The paired duplicates, that is, the two linal subdivisions of each 
()4th, were clasi)ed together so that they might l)e compared as to 
weight and number ot weed seeds contained. Tlie 128 working 
samples varied in weight from l.iio grams to 2.ol3 grams. The 
pairs showed only sHglil differences in weight and some were 
of (‘xactly the same weight. 'Fhe following tabulation shows the 
we(‘d s(M'd distribution. 

Studying this distribution of the weed seeds, it is ensily seen 
ttiat this is not a symnudrical distribution but rather one which, 
according to (loUim (1), should follow the Poisson frequency 
distribution because the number of weed seeds is small. Whereas, 
th(^ same number of the weed seeds of (*ach Canada thistle and 
yt*llow rocket was ad(h*d, it is clearly seen trom the above table 
of 1 requeue v occuiTciice that the numbers of such seeds in the 128 


Tal>le 2. Showimj difference in distribution of (Umada thistle and 
yellow rocket weed seeds of known number in ^-yrarn samples of 
timothy. Exact weight working samples used. Improved Boerner 
mixer and divider used. 


Kind of weed 
seed 

Mean 


Canada thistle Yellow rocket 

2 seeds , 2 seeds 


Number of 
analyses 


128 


128 


Number of Number of analyses Number of analyses 

Observed K.\pectcd ’ Observed Expected 

A a Ills ! >1 


0 

It 

17.4 

.(>64 

2r, 

! 17.4 I 

4.23 0 ! 

1 

2t‘r 

34.7 

2.1 SI 

2^ 

! 34.7 ! 

.937 1 

2 

51 

34.7 

7.656 

31 

! 34.7 i 

.3 9.3 

3 

24 

23.2 

j .028 

18 

! 23.2 1 

1.166 

4 or more 

13 

17.8 

’ 1.294 . 

24 

* 17.S 

2.160 

Chi-square I 


1 — 

1 11.823 

-- 

_ , , 

' - 1 

H.908 ' 

P 


less than 

.01 


appr. 

.035 


X differtMico In^tween oliserved and expected numbers. 
M — expected value. 
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samples do not follow a normal distribution, also that the fre- 
quency occurrence of Canada thistle and yellow rocket differ. By 
means of the chi-square measure of deviation (2) from the ex- 
pected and by means of the P or probability figure, we learn 
whether these observed frequencies are open to suspicion, that is, 
whether the deviation is large enough to have some significance. 
These measures are shown in Table 2. 


Comparing the 


X- 

M 


measures of divergence for Canada thistle 


and yellow rocket in Table 2, we find that the two weed seeds were 
not distributed alike. By comparing the observed rates of occur- 
rence with the expected, it is seen that the greater part of the 
discrepancy for Canada thistle lies in or near the mean value of 2. 


By adding the 


X- 

M 


measures and comparing the resulting chi- 


squares which are used to test the agreement between observed and 
expected values for the entire series of fretpiencies, we find these 
also vary considerably. The chi-square fit for Canada thistle seeds 
is 11 . 82 :i which is outside the range of the chi-square table. 
Although the permissible range of variation ol chi-square is wide 
for small samples, this value gives a probability or P of less than 
. 01 , which is always considered a significant departure, ('.hi-sciuare 
and P values show a better agreement between obstaved and 
expected distributions for the same entire sericvs in the case of 
yellow rocket. The table shows clearly that the two weed seeds 
did not distribute alike, that is to say, one of them adhered more 
closely to the Poisson series than did the other. In order to test 
further the behavior of Canada thistle and yellow rocktd seeds in 
timothy, other series of analyses were made. 


Series 2. 

The second series of analyses was also made with an additional 
definite pur])ose, that of simulating laboratory conditions and 
procedure. The sample of timothy used weighed 50 grams, the 
required minimum bulk for analysis and noxious weed seed exa- 
mination under the >Rules for Seed Testing . Weed seeds were 
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added to the purified 50 grams of timothy as follows: 50 Canada 
thistle (('Jrsiuiu arvense), 50 curled dock ( Rumex crispus) and 50 
yellow rocket (Barbnrca vulgaris). Instead of dividing the entire 
sampl(‘ into a definite numher of approximate 2-gram siih-samples 
,at the outset, the working samples for each analysis of this series 
were obtained by repeatedly drawing from this bulk-sample of 50 
grams of timothy in exactly the same manner as with any 50- 
gram sampl(‘ of timothy. Each working samj)le in this series was 
made to be an exact-weight sample of 2 grams. This sample was 
lh(‘n carefully examined on the purity board for seeds of each of 
the three noxious wec'ds. The numbers of each present were 
counted and r(*corded but not removed from the working sample. 
Then this sample, unchanged in weed conleni, was returned and 
bl(Muled with the original 50-gram bulk before that bulk was 
again passed through the mixer and divider to obtain the next 
2-gram sami)lt‘. This was r(‘peated in identical manner 150 times. 

Ill connection with this series of replicate analyses Table 3 was 
dev(‘loped in order to see how closely the number of noxious weed 
s(*<‘ds in successive samples of timothy from the same bulk fol- 
low(‘d the Poisson dislribiilion, and also to eoiujiart* the distribu- 
tion of the threi* weed seeds in the 150 analyses. In (‘xamination 
of this table spirial attention should be called to the lollowing 
lacts: that the i^en weighi in<‘thod uas used and that thn’e 

kinds of wei'd seeds, 50 of each, were present in the bulk-sample 
of 50 grams and that this weed content was checked each time 
upon completion of 50 analyses, also that the mean occurrence in 
this series is diffenait for each kind of weed seed. In the first 
s(‘ri(‘s lh(‘ original sample was sub-divided and exhausted: there- 
lore, lh(‘ mean occurrence of each weed seed for that stTies was 2, 
the same as the known occurrence. 

Tlu‘ tirst part of this table shows the sum total occurrence of 
tin* three W(M‘d seeds in each 2-gram analysis, and we note that 
the number of seeds found in the 150 2-gram analysis ranged 
from 0 to 12 in one such sample, the mean for tlu‘ 150 analyses 
being O.i set'ds, whereas, the known mean is O.o. Applying the 
chi-square test to this distribution, we find that there is no signi- 
ficant deviation from the expected for the entire series of the total 
numbers of these noxious weed seeds per 2-gram samjile. 



Table 3. Weed seed occurrence in 2nd series of 150 analyses made upon a 50-gram bulk of timothy seed 
containing 50 seeds of each noxious weed. Old Boerner type mixer and divider used. Even weight method. 
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5 or miure seeds per 2*gram analysis. 
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In order to study the individual contributions of the three weed 
seeds in the entire series of analyses, the columns (a), (b) and (c) 
to the right in Tal>le 3 were developed. This is merely a merging 
or pooling of all of the data which were derived from Canada 
thistle seed occurrences, also the same merging of data for each 


Table 4. Compilation of results of the 150 analyses of timothy in 3 sets 
of 50 each for the 3 meed seed distributions. 


1 

Kind of weed seed 

No. of seeds 

in sample 

n 

Chi- 



0 

1 

2 


4 or more 

square 


i 

Canada thistle 

1st 50 

4 

19 

11 

8 

8 

3 

4.162 


.26 j 

2nd 

10 

15 

6 

8 

11 

3 

8.124* 

. 045 ' 

' 3id 

7 

22 

5 

7 

9 

3 

11.385 


! 

* Total occurrence for 150 

tests 

21 

56 

22 

23 

28 





i 

1 

Totals 



— 

’ — 

— 

' ~ 

— 

: 3 

: 23.671 

less than 

.01 

j Pooled data (Table 3 

— 

' — 

: — 

; — 


; — 

19 . 402 dess than 

.01 

1 Dock 

1st 50 

5 

16 

15 

9 

5 

3 

1.491 


.70 

i 2iid 

8 

14 

13 

9 

6 

3 

.090 


.99 

j 3rd 

3 

14 

15 

9 

9 

3 

1.692 


.65 

1 

Total occurrence for 150 

tests 

1 

10 , 44 : 43 

i27 

) 

1 

i 20 

1 ! 
Li 

1 i 



— 

j Totals 

_ 

— 

— 

' — 

! ~ i 

9i 

3.273 

appr. 

.95 

} Pooled data (Table 3) ... 

— 

} 

■ 

— 

i — 

: 

-i 

1.605 

appr. 

.8 

i 

Yellow rocket 

Ist 50 

7 

8 

13 

5 

17 

1 

3 

8.036 


.05 

2nd 

6 

13 

15 

11 

5 ! 

3 

1.838 

appr. 

.73 

3rd 

6 

13 1 12 

10 

9 

3: 

.317 

appr. 

.95 

Total occurrence for 150 
tests 

19 

34 

40 

26! 

31 ' 

! 



— 

Totals 

— 

— 

— 


— 

9 

9.688 


.4 

Pooled data (Table 3) ... 

— 

— 

— 

i 

! 

— 

— 

1.646 


.8 











12 


of the other weed seeds, dock and yellow rocket. Comparisons of 
the chi-square and P values for the separate weed seeds show a 
very close agreement between observed and expected occurrences 
for dock or a good fit to the Poisson distribution, and for yellow 
rocket only a. slightly less close agreement, but for Canada thistle 
larger deviations and a poor fit, as was also the case in the first 
series. 

For purposes of comparison with other sets of 50 analyses and 
for a further chi-square comparison, Table 4 w^as compiled. 

In this table the 150 analyses have been resolved into three sets 
of 50 for each of the three weed seed distributions and the values 
of chi-square and P for each computed. These values of chi-square 
show a similar type of distribution to those of the individual con- 
tributions of the three wTed seeds given in columns (a), (b) and 
(c) in Table 3 in every case except the first 50 for Canada thistle,, 
which distributed according to the Poisson series. Summation 
(2,8) of chi-squares is considered a more sensitive test, since it is a 
pooling of the entire information gained and forfeits none of the 
information obtained from the several sub-samples. It is used in 
this table for the three sets of 50 analyses and marked as a total 
chi-square. Examination of the single sample chi-squares, also the 
values of total chi-square and the chi-square of pooled data from 
Table 3 indicates that the agreement with the Poisson distribution 
for Canada thistle is poor, whereas for yellow rocket and dock it 
was much closer or a better fit. 


Fourth set of 50 analyses. 

Continuing the tests for fit to Poisson distribution, another set 
of 50 analyses was made from the 50-gram sample of timothy 
by the even- weight method. In this instance the improved Boerner 
mixer and divider, the same as used in the first or exact weight 
series, was again used in order to find out whether there was any- 
thing in the behavior of Canada thistle that could be attributed to 
the type of mixer used. 

The results of this fourth set of 50 analyses as given in Table 
5 show Canada thistle seeds following the Poisson distribution 
more closely, as was the case of the first 50 analyses of the 150-set 
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Table 5. Results of 50 analyses to determine whether distribution of 
certain weed seeds is influenced by type of mixer and divider used. 


Kind of weed seed 

Canada thistle 


Dock 


Yellow rocket 

Mean 

2.8 seeds 

2.2 seeds 

1.8 seeds 

No. of analyses 

50 sub-samples 

50 sub-samples 

50 sub-samples 

No. of seeds per 

2 gram analysis 

No. of analyses 

Ol)* 1 Ex- j \'i 
ser- 1 pee- 
ved . ted I 

No. 

Oh- 

ser- 

\(*d 

of analyses 

i K^- i X2 
i P®‘*‘ ! \M 
! ted 1 M 

No. of analyses 

Ob- j Ex- 1 x« 
ser- i pec- i 
v(*d 1 ted 

0 

4 

o 

o 

4 

! - i 

j t).54' 

i i ! 

.428i 9 i 8.26 .663 

1 

8 

11.58| 1.081 

15 

j 

.648 

14 ; 14.88' .052 

2 

20 

13.20* 3.426 

10 

13.4ii 

.867' 12 I 13.39' .144 

3 

10 

10.17, .284| 14 

i 0.83' 

1.769 

8 8.03 .0001 

4 or more 

8 

0.91' .368, 7 

* 8.93' 

.417 

7 1 5.4 1' .46 7 

('dii>s({uare 


5.363. 


4.129 

1.3 26 

P 


■ .i:» 


1 

.2:) 

.72 


wliich was also made by the* eveu-weiglit nielliod but in the old- 
type of BoenuT mixer and divider. Since in these two sets of 50 
analyses, the same procedure was followed and all conditions 
were .similar except for the type of mixer used, it is unlikely that 
the improved type mixer used in the first series was a factor in 
causing the (ianada thistle to vary from the Poisson distribution 
in that series. 

The results of the fourth set of 50 analyses just discussed do 
imply, however, an irregularity in the behavior of Canada thistle 
seeds in timothy seed bulks which may be important. In order to 
test further this behavior of ('-anada fhi.stle, two more sets of 50 
analyses were made. The 2-gram working samples were drawn 
from the .same 50-gram bulk of timothy and were handled exactly 
as in the 1st three .sets of 50 subsamples in Series 2, the idea being 
to simulate regular laboratory conditions and procedure, since in 
the laboratory nearly all examinations for the rate of occurrence 
of noxious weed seeds are made upon limited size bulks, and in 
the case of timothy seed, with 50 grams as the minimum size 
sample. 
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Table 6. Results of a 5th set of 50 analyses* 


Kind of weed seed 

Canada thistle 

Dock 

Yellow rocket 

Mean 

2.0 seeds 

1.8 seeds 

1.9 seeds 

No. of analyses 

50 sub-samples 

50 sub-samples 

50 sub-samples 

No. of seeds per 

2 gram analysis 

No. of analyses 

No. 

of analyses 

No. 

of analyses 

Ob- 

ser- 

ved 

Ex- 

pec- 

ted 

X8 

Ob- 

ser- 

\cd 

Ex- 

P€‘C- 

led 

x» 

M 

Ob- 

ser- 

ved 

Ex- 

pec- 

ted 

X* 

M 

1 

0 

6 

6.8 

.094 

10 

8.3 

.848 

7 

7.6 

.088 

1 

12 

13.6 

.167 

15 

14.9 

.001 

15 

14.2 

.046 

2 

15 

13..6 

.167 

9 

13.4 

1.445 

8 

13.6 

2.240 

3 

10 

9.0 

.111 

16* 

13.4-^ 

.506* 

20* 

14.S* 

1.824* 

4 or more 1 

( 

7 

7.1 

.002 

— 

~ 





— 

Chi-square 



.541 



2.899 


j4.142 1 

P 



.9 



.8 





* 3 or more seeds per 2-gram analysis. 


Table 7. Results of Cth set of 50 analyses. 

Kind of weed seed | Canada thistle | Dock I Yellow rocket | 

Mean | 2.6 seeds I 1.9 seeds 1.8 seeds I 

No. of anal^'ses | 9O sub-samples ! 50 sub-samples ; 50 sub>samples | 


t 1 j 

i No. of analyses j No. of analyses ' No. of analyses 
No. of seeds per 1 ! _ — - 


2 gram analysis 

Ob- 

ser- 

ved 

Ex- 

pec- 

ted 

X* 

M 

Ob- 

ser- 

ved 

j Ex- 
pec- 
i ted 

x« 

M 

Ob- 

ser- 

ved 

Ex- 

pee- 

led 

X* 

M 

0 

5 

4,1 

.198 

12 

’ 7..5 

2.700 

7 

8.8 

.204 

1 

9 

10.8 

.164 

11- 

14.2 

.721 

14 

14.9 

.054 


10 

12,8 

.618 

10 

; 13.6 

.908 

15 

13.4 

.191 

3 1 

12 

10,7 

.168 

8 

, 8.6 

.042 

14* 

13.4* 

.027* 

4 or more | 

14 

11.9 , 

,871 

9 

; 6.2 1 

1.264] 

— 

— 1 

— 

Chi'Spuare 


I 

1.504 


i 

i 

5 . 685 ! 

i 


.476 

P 



.68 1 






.8 


♦ 3 or more seeds per 2-graiii analysis. 
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Table 8. Chi-sguare for Canada thistle from pooled data for 300 

analyses. 


Kind of weed seed i 


Canada thistle 


Mean | 


2.1 seeds 


No. of analyses 


3(K» 


No. of seeds per 

2- gram analysis 

No. of sub-samples | 

Observed 1 Expected 

X* 

M 

0 


1 

3t).s 

j 

.017 

1 i 

85 

77.2 

.788 1 

2 ' 

1 

iu 

81.0 

2.410 1 

i 

55 

5(;.7 

.or.i : 

4 or more i 

57 

4<i.7 

2.2 72 ; 

(ihi-s<|uare 



5.547 


Tables (i and 7 show Uu‘ I'mjucncies of the three wet'd seed 
distri])utions obtained in these two sets, also the chi-square mea- 
sures of each set. In each ca.se it is seen that the distribution fol- 
lowed the Pois.son series. Also, Table 8 shows that the pooled data 
for all 300 analy.ses indicates a fit to the Poisson series. This 
means that the tendency to vary from Poisson .series as seen in 
the l.st 150 analyses was not strong enough to raise the chi-square 
value of pooled data for the entire .series to that point. Irregu- 
larity in the behavior of (’.anada thistle seeds in timothy is surely 
indicated in .Series 2 where 300 analyses were made by the same 
analy.st. This irregularity becomes all the more important since it 
occurred in an experiment made according to haboratory proce- 
dure. 

.Since in Series 2 the individual contrihidions of each 50 ana- 
ly.ses have been developed and the corres[)onding chi-square 
values obtained, a pooling of all of the information can he made 
and so a further summation of these chi-squares is given below 
ih Table 9. 

The ma[>ping in Table 9 of the chi-squares for the six sets of 50 
analyses of Series 2 showed a total chi-square for Canada thistle 
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Table 9. Summation of chi-squares for the 6 sets of 50 sub-samples. 


Canada thistle 



Dock 


Yellow rocket 

From Table 

n 

chi- 

squarc 

P 

n 

chi- 

square 

P 

n 

chi- 

square 

P 

No. 4 

3 

4.162 

.25 

3 

1.491 

.70 

3 

8.036 

.06 

4 

3 

8.124 

.045 

3 

.090 

.99 

3 

1.335 

.73 

4 

3 

11.386 

.01 


1.692 

1 .65 1 

3 

.317 

.96 

5 

3 

5.863 

.15 

3 i 

4.129 

! .25 i 

3 

1.326 

.72 

6 

3 

.541 

.90 

2 1 

i 2.399 

' .80 i 

2 

4.142 

.13 

7 

3 

1.604 

' .68 

i 3 j 

5.635 

.14 

2 i 

.476 

.80 i 

i 

Total chi-square | 

18 1 

31.079 ! 

! 

17 1 

15.436 1 

1 

16 • 

15.632 

'j 

P appr. 

0.2 7 

lappr 

..6 7 

iappr 


i 

) 


of 31.079 which is a poor ugreeiiient wit!i the expected for the 
entire series, although it does not indicate a real discrepancy. This 
rather high value of total clii-square is the more striking because 
Table 9 shows that four out of six of the single chi-square values 
in Series 2 are not significant. There is, however, one very low 
value of chi-square to compensate for the one very high value so 
that no test can be made omitting one chi-square as lieing far out 
of line with the others. (Comparison of total chi-square and P 
values for (Clanada thistle in Table 9 with total chi-squares and P 
for dock and yellow rocket seem to indicate, however, a tendency 
of Canada thistle in Series 2 to vary from the Poisson distribution, 
the same tendency having shown itself in the chi-square test for 
Canada thistle in Series 1. Since wt have already noted in Series 1 
that the greater part of the discrepancy was near the mean value 
of 2, perhaps the irregularity in behavior of Canada thistle seeds 
in this series should l)e studied in relation to the mean number of 
2 seeds. The different tables show that the departures either in 
excess or defect in Series 2 from the expected number of occur- 
rences in the cases of 0, 1, 2, 3, and 4 or more seeds, was always 
greatest for the mean number in the distribution of Canada thi.stle 
seeds. Table 10 has been compiled to show the frequency occur- 
rences for the mean number of Canada thistle seeds in percentage 
terms, and also compares total actual percentages with the theore- 
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tical percentages as given in Pearson's Table 52. By way of com- 
parison the same information is shown for dock seeds in Table 10 
since they follow the Poisson distribution so closely. 

Table 10 shows that the Canada thistle seed occurrences for 2 
seeds or the mean number varied from 14.7 ®/o to 40 ®/o in the 
different sets of analyses. When totaled or merged data are exa- 
mined, we find that the occurrence is 22.33 ®/o as compared to the 


Table 10. Compilation of data from all of the different sets of analyses, 
showing actual and theoretical percentage occurrences of 0, 1, 2, 3 and 
4 or more seeds for all analyses or sub-samples in Series 2. 



Canada 

thistle 



Dock 



Known mean 2 seeds 



Known mean 2 seeds 

I'roni 

Number 

Actual 

Actual % i 

From 

Number 

Actual 

Actual % 

lUIJIU 

number 

of Inals 

ol)Scr\ ed 

observed 

lauic 

number 

' of trials 

AO. 

observed 

observed 


150 

22 

14 7 

3 

150 

43 

28.66 

r> 

5(» 

20 

4O.0 

5 

50 

10 

20.0 

(i 

50 

10 

20.0 

6 

50 

10 

20.0 

7 

50 

15 

18.0 

7 

50 

15 

30.0 

'rota Is 

:;oo 

67 

- 

'I'otals 

300 

78 

— 

Total 

actual 

'riieoretieal 

Total 

actual 

Theoretical 

i % occurrence 

occurrence 

% occurrence 

% occurrence 

of 2 

seeds 

of 2 

seeds 

of 2 

seeds 

of 2 

seeds 

00 

.3 8 

27.067 

26.0 

27.06 7 

(Comparison of observed and theoretical 

(a)niparisoii of observed and theoretical 

percentage of occurrences of O&l, 2, o&l ' 

percentage of oecurrcnces of O&l, 2, 3&4 

or more seeds of ('.anada thistle 

or more seeds of dock 


Defect or 

Actual 

Thcore- 


Defect or 

.tclual 

Theore- i 

Number 

i excess 

0 

'u 

: tical % 

Number 

excess 

O' 

o 

tical % 

of seeds 

! from 

occur- 

occur- I,' 

of seeds 

1 from 

occur- 

occur- 


j mean 

re nee 

, rence jj 


mean 

rence 

rence 

0 

1 

i 2 : 

12.ol 


0 

2 

1 12.661 


1 

i 1 : 

28.3/ 4 "-*' 

4<).» ■ 

1 

1 


2 

^ mean 2 | 

22.88 

1 27.07 :■ 

o 

mean 2 

* 26.0 

27.0 7 

3 

i 1 i 

18.81 

i ' 

3 

1 

4!).o 1 


4 

1 2 or more 


1 32.8 !l 

4 

2 or more 14.7 ) 

1 32.8 


2 
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theoretical of 27.067 Vo or 5.3 Vo in defect. Dock seeds, however, 
showed a close agreement in total actual and theoretical percen- 
tage occurrence for the mean number and also much less varia- 
tion for the different sets of analyses. 

Also, in Table 10 the total actual percentage occurrence of 1, 2, 
3, and 4 or more seeds of Canada thistle and dock are shown, the 
computation for each having been made in the same w'ay as for 
the mean number of 2 seeds in the first part of Table 10. Also, 
the theoretical percentage occurrence taken from PearsoiVs Table 
52 is given. Comparison of the two values shows that dock is 
much closer to the theoretical for each of the occurrences 0 & 1, 
2, 3, and 4 or more seeds. The comparison also shows more clearly 
w^hy the findings for pooled information, and summation of chi- 
squares for Canada thistle from all tables or total chi-square in 
Table 11 give such a high value or poor agreement with the Pois- 
son distribution. 

Since the sum of a number of independent values of chi-square 
is itself distributed according to the values in the chi-square table 
with n equal to the sum of the n values in the separate events, 
Table 11 was developed by use of the several chi-square values 
obtained and showm in the different tables. This total chi-square 


Table 11. Sunumiiion of chi-squares from different tables. 


Canada thistle 


Dock 

Yellow rocket | 

From tabic ! ii 

chi-square 

n 

chi-square 

n 

i 

clii -square | 

2 i 3 

4.826 



3 

1.086 

2 i 3 

7.445 



3 

10.568 

4 : a 

4.162 

3 

1.401 

3 

8.036 

4 : 3 

8.124 

3 

.090 

3 

1.83.6 

CO 

11.386 

3 

1.692 

3 

.817 

5 3 

5.163 

3 

4.129 

3 

1.826 

6 3 

0.541 

3 

2.999 

2 

4.142 

7 I 3 

1.604 

2 

5.686 


0.476 

24 


1 1 

17 


22 


Total chi-square 

43,850 


15.436 


27.286 

P less than .oi 

.55 

.20 
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value, which is simply a pooling of all information obtained, 
shows a significant discrepancy for Canada thistle as regards 
agreement with the Poisson series. The tendency for Canada 
thistle to vary in this way has been indicated in other summations 
and would seem to he a persistent tendency as shown by summa- 
tions of chi-squares. There may be an inclination to attribute 
some of the irregularity in behavior of Canada thistle to sampling 
variation. However, the following facts cannot be disregarded, 
that one or two other weed seeds were always included in the 
synthetic sample and, therefore, subjected to the same sampling 
mdhods and to the same tests as Canada thistle and that these 
always followed consistently the Poisson distribution. Since 
('^anada thistle did not distribute so consistently, it would seem 
that the knowlegde of this difference in behavior of Canada thistle 
and the other two weed s(‘eds is important enough to cause seed 
analysts to give especial attention to the determination of the rate 
of occurrence of Canada thistle in all timothy seed bulks, especi- 
ally when such determinations are made upon the minimum size 
bulk of 50 grams. 

In .seeking furth(T to explain this failure of Canada thistle seeds 
in timothy to follow the Poisson distribution consistently as did 
the dock and yellow rocket seeds, comparisons of the size 
and weight of these seeds were made, ('.anada thistle and 
timothy seeds differ in both size and weight, the Canada thistle 
being approximately three tinie> the weight of the timothy seeds 
use(f in this exp(*riment. The yellow rocket and timothy seeds 
were of nearly the saim^ size and specific gravity. Dock, which 
distributed in timothy according to the Poisson .series the best of 
the thre(‘ seeds, also differs from it in both size and weight, it 
being a])proximately four times the weight of the timothy seed. 
In like manner dock was found in a previous investigation (11) 
to distribute in orchard grass crop seed according to the Poisson 
type of distribution and in that case also it differs in weight and 
size from the bulk seeds of orchard grass, the weight difference 
being less however, namely, IV 2 times the weight of the orchard 
grass seed. Leggatt (5) in a careful study of the influence of these 
factors or weight and size on the type of distribution found that 
when the particles distributed were not of the same size as the 
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bulk particles in which they occur, there was a striking departure 
from the theoretical expectation even when the particles did not 
vary in specific gravity. Whereas this might explain to .some 
degree the departure from the expected of Canada thistle seed 
frequency, it fails to explain the behavior of dock seeds in either 
timothy or orchard grass seed samples. It may be that other cha- 
racteristics such as the shape and very smooth surface of the seed 
coats of dock seeds overcome the effects of difference in size and 
weight. 

Series 3. 

In the third series of analyses, variations in the rate of occur- 
rence of the noxious weeds, ('.anada thistle and dock, in the mi- 
nimum of 50 grams of a bulk of timothy, as [)rescribed in the 
»Rules for Seed Testing) ^ were also studied. After carefully free- 
ing 1 600 grams of timothy seed from ('.anada thistle and dock 
seeds, 1 600 seeds of each of these two noxious weeds were acided 
and carefully blended in as follows: They were first added by 
distributing them as evenly as possible over the entire face of 
the bulk .sample of timothy as it re.sted in large pans. It svas then 
thoroughly stirred. Then the entire quantity was blended together 
and poured into the h()pi)er of a larger Hoerner mixer and run 
through several times. Finally, the entire bulk was passed through 
and divided into halves. These halves of approximately 800 grams 
each were re-divided repeatedly by the smaller Boerner sampler 
(improved type) until 32 bulk .samples of approximately 50 grains 
each were obtained. Each of these 32 50-gram samples was then 
examined to determine the distribution of each of the two noxious 
w^eds in the ruleable 50-gram sample. The findings are given in 
Table 12 and are shown in terms of seeds per kilogram and also 
per pound. 

This table shows an actual range of distribution from 36 seeds 
to 66 seeds inclusive for these noxious weed seeds with both 
extreme variations occurring for Canada thistle. Curled dock 
showed less extreme variation, namely, 39 to 59 inclusive. Since 

^ Hules and Herommeiidalions for Testing Seeds. Proc. Assn. Off. Seed Ana- 
lysts North America, 1937: 61—84. 1938. 
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Table 12. Showing variations in rate of occurrence of the noxious 
weed seeds, Canada thistle and dock, as obtained in 32 50-Kram samples 
of timothy, drawn from a 1600-gram bulk of known weed content. 
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these 50-grain samples were drawn from a 1 600-gram lot with 
a known content of 1 600 seeds of each of the two noxious w’eeds 
named, or since they are present at the rate of 50 per 50 grams of 
timothy, the number of each in replicate samples of 50 grams 
should have a variance of 50 seeds or a standard deviation of 
approximately 7 seeds (7.06 seeds). This gives a tolerance of 
2.33X7 = 16.3 with a degree of certainty of 1 in 100. Applying 
this tolerance to the known mean of 50, the theoretical range is 
from 34 to 66, w'hereas the actual range observed in 32 determi- 
nations is 36 to 66 seeds of the (’anada thistle and 30 to 59 seeds 
of the curled dock. Here the observed range of t’anada thistle is 
very close to both of the tolerance limits, whereas that of curled 
dock is well within the theoretical tolerance. Again, as in the 
experiments with orchard grass seed we are led to the conclusion 
that when there is an excessive number of noxious weed seeds 
present in a lot, the minimum of 50 gram.s of bulk sample as 
recommended in the »Rules» is usually sufficient to be examined 
for noxious w'eeds. 

In the case of small numbers of noxious weed seetls present 
in rather large bulks, such as exists when a noxious weed seed 
does not occur frequently enough in a lot to recur in ait samples 
drawn from it, no tolerance such as described above can be 
w'orked out and api)lied. Since the variations in the case of small 
numbers follow the Poisson distribution, the variability to be 
expected for diffeiVnt low rates of occurrence can be determined 
from Pearson’s Table (6) of the Poisson distribution f»r by re-ar- 
rangement of the material in tho.se tables in a form to fit tin* 
problems of the seed analyst. Such an adaptation of the Pearson 
table of Poisson distribution is given in the American revi.sed 
»Rules for Seed Testing* together with concrete examples of how* 
to use this adapted table. Also additional tables and a further dis- 
cussion of this problem are given by Przyhoroivski |7) in a recent 
publication. 



Conclusions. 


1. Using different methods and conditions in three series of 
experiments, repeated analyses of timothy seed with known popula- 
tion as regards Canada thistle ( Cirshim arvense [L.l Scop.), curled 
dock ( Ihimex crispus L.) and yellow rocket ( Borbarca vulgaris [L.] 
H. Dr.) seeds, showed that all three of these weed seeds do not dist- 
ribute in timothy seed alike or consistently according to the theore- 
tical or Poisson series. Both dock and yellow rocket seeds distri- 
buted uniformly in timothy .seed according to the Poisson series. 
The frequencies of (ianada thistle seed, however, showed a varia- 
bility as regards agreement with the theoretical or Poisson distri- 
bution and tended to adhere less closely to it than the other weed 
.seeds used in this study. The cause of this failure of Canada 
thistle seeds to distribute in timothy seed consistently according 
to the theoretical as did the dock and yellow rocket was not 
clearly indicate<l. Possibly it can be explained upon the basis of 
size, shape and contour of the exterior of the seed. 

2. Chi-.s(juare. which increases with increasing departure of 
occurrences from the expected aiul so becomes a measure of the 
variation from the expected, was determined for each set of 50 or 
more sub-sampi(‘s. in several instances this value of chi-square for 
Canada thistle was large enough l(» indicate a significant depar- 
ture from the Poisson distribution, in others the value of chi- 
square was smaller and indicated agreement with the Poisson 
series. However, when a «letermination was made of total chi- 
square for all information obtained, it resulted in a value less 
than .01 and far outside the chi-square table, which plainly shows 
a strong tendency for Canada thistle seeds distributing in timothy 
s(‘ed to vary from the Poisson series. Xo such tendency was shown 
in the chi-square and total chi-square values for the other two 
wee<I seeds, dock and yellow rocket, which were included in the 
synthetic samples and therefore were always subjected to the 
same sampling methods an<l tests. Final conclusion as to the 
behavior of (kinada thistle .seeds in timothy mu.st be delayed 
until further evidence is obtained. 

3. Kesults of a series of 32 analy.ses, made upon a bulk of 1 600 
grams of timothy seed of known weed seed population to deter- 
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mine the rate of occurrence of the two noxious weed seeds in the 
ruleable 50-gram test sample, showed that the minimum of 50 
grams of the bulk sample is sufficient to be examined for these 
noxious weed seeds when they are present in numbers larger than 
30 or excessive numbers. 

4. Since tests made according to laboratory procedure showed 
the failure of Canada thistle seeds to follow the Poisson series of 
expected numbers consistently when distributed in timothy, seed 
analysts should give esi)ecial attention to the determination of the 
rate of occurrence of C.anada thistle seeds in timothy seed bulks. 
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Contributions to the study of the Statistics of 
Seed Testing. 

VIL Further studies on the distribution of particles differing in 
specific gravity or size. 

Hy 

f.'. \V Lcyyalt. 

In the previous iiumher ol this series we pul forward a tenta- 
tive hypothesis to the eftecl that when small steeds were found as 
an impurity in seeds of greater size they acted as though they 
)>ecaim‘ grouped in clusters, the resulting distribution being that 
calculatt‘d lor the mean number of elusttTs rather than for the 
mean number ol seeds, with a consequent greater varialnlity than 
would be expected in llu* case ol an impurity of the same size as 
the crop seed in which it occurred. The suppoit for the hyjxdliesis 
then available was not (‘nlirely conclusivt* since it involved taking 
considerabh* lilualy with llu* binomial theorem and even then 
was only approximate. 

During the summer ol 1937 tiu* opportunity to test the liypothe- 
sis mon* fully and critically occurred. I.argi* l>ulks of Trifolium 
pratense and IMdeum |)ralense laboul 10 - 12 Kgl were careftdly 
mixed with weighed (pianlities of the seeds of Amaranthus retro- 
flexus am! (’.amelina microcarpa and then divided down to .sam- 
j)les ol ap|)ro\imately 100 gins. Thest* samples were then sent out 
to the seven (’.anadian laboratories with the request to conduct 
c(‘rlain tests on tliem. The carelul and thorough cooperation that 
has been acconled is greatly appreciated and has produced a large 
body of data on which the following is based. A total of 472 ana- 
ly.ses of the T, pratense and of 810 of the P. pratense were made. 

From each of the 100 gms .sami>les. four working samples of V 2 
oz. (14 gnisl of tlu* T. pratense and four of ^4 oz. of the P. pra- 
tense were drawn, after mixing. These were analysed to shew the 
luimliers of weed s(‘eds found and thus the results were such as 
could he studied by means of the Poisson theorem. The latter 
lends itself ideally to a study of this kind, which the binomial 
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0 10 20 30 40 50 60 70 80 00 100 

Number of Amaranthus seeds. 

Figure 1. Amaranthus seeds in Trifolium pratense. 

Data are grouped with a class interval of 5 seeds to smooth 
observational curve. 

Obser\’ed mean 44.4 per unit w'eight. 

Smooth curve — Poisson. 

Irregular curve — Experimental, 

Note: There were two cases which could not be conveniently shewn on the 
figure, one at 105 and one at 115. 


does not, as will be seen later. It has already been .shewn that 
under ordinary circumstances such data do follow the Pois.son 
distribution clo.sely, the chi-square test of goodness of fit being 
appropriate for testing how closely the theoretical distribution has 
been followed by data obtained in practice. 

Results. 

Amaranthus reiroflexus in Trifolium praiense. 

In Fig. 1 are shewn the results of the 472 analy.ses of */* ounce 
replicates together with the corresponding curve of the Poisson 
distribution for the observed mean rate of 44.4 seeds per half- 
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0 1’ 1 H 10 12 14 16 IH 20 

Number of Amaranthus clusters. 

Fii^urc *2. Amaranihusi dusters in Tri folium pnitense. 

ObsiTNcd mean of clusters 8.93 per unit \vei*{ht. 

Smooth curve - ~ Modified Poisson (Airve for Clusters. 

Irrt'ijular curve - ^ Same experimental data as in Figure 1 but 
grouped for clusters. 

Note: There were two cases which could not be conveniently shewn on the 
figure, one at *21 and one at 23. 


oimcp. The curves are so (iivergent that a lorinal statistical test is 
quite unnecessary. 

In the present case we have ideal conditions for testing the clus- 
ter hypothesis, since the seeds of Amaranthus are a great deal 
smaller than those ol’ the Trifolium, and, moreover, are very 
smooth and may he expected to slip readily. 

It will he recalled that in the previous pa|)er the » cluster-size » 
wa.s taken as the ratio of tlie relative numhers of seeds per unit 
weight. That this relation served as well as it did was due to the 
fact that the volume-weights of the two kinds of seed therein con- 
sidered were practically the same. When they are not the same, 
that fact has to be taken into account. Accordingly »cluster-size» 
is re-defiiUHi as follows: 
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0 10 20 8 0 *10 60 

Number of Amaranthus seeds. 

Figure 3. Amaranthus seeds in Phleum pratense. 

Observed mean 25.4 per unit weight. 

Smooth curve Poisson. 

Irregular curve Experimental. 


The cluster-size is. the nuniher of seeds in a unit volume of the 
impurity divided by the same of tlie crop seed. This number is 
purely relative and is derived by <iividing the bushel weight by 
the 1 000 kernel w(»ight. 

In the present case, the cluster-size works out at and the 

mean number of clusters is given l)y the expression: — 

mean number of seeds 44.4 ^ . 

- — ^ — -- . clustcT per ounce. 

mean cluster-size 4.975 

Using this value we may calculate the appropriate Poisson curve 
for clusters. This is shewn in Fig. 2, together with the curve of 
the observed distribution grouped for clusters. 

It will be seen that the curve derived by means of the cluster 
hypothesis approaches very closely to the observational data. The 
chi-square test for goodness of fit gives: — 



Number of Cases. 
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0 « 10 1 '> 20 2 .'- 3 ;> 

Niim})er of Arnarunlluis ehislers. 

bifjure 4. Amnnmthiis clusters in Phleum pratensc. 

Observed mean of clusters l<i.33 per unit weiiiht. 

Smooth curve - Mo<Hfie<i IViisson ('.urve for (dusters. 

Irregular (dirve - - Same experimental data as in Figure 3, but 
grouped lor clusters. 


X- i;ci7 
n - rj 

^ .17 

'riuis the til may lu* sirid to hi* slalistically very satisfactory, 
full support to the liyi)othesis. 

Arnaranthns retroflexus in Phleum prntense, 

Pr(H*isely the same considerations are relevant in the present 
case. In Fig. Ji, are shewn the results of 81(1 analyses of hU ounce 
replicates together with the corresponding curve of the Poisson 
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Figure 5. Cameiina seeds in Trifolium praiense. 

Observed mean 2.3 2 per unit weight. 
Smooth curve -- Poisson. 

Irregular curve — Experimental. 


distribution for a mean rate of 25 seeds per quarter-ounce, and in 
Fig. 4, the theoretical curve derived l)y the cluster hypothesis 
together with the curve of the ob.served distribution grouped for 
clusters. Again the approach of the cluster-hypothesis curve to 
the observational curve is marked. The chi-.square test gives; — 
X* = n.:, 
n = 17 
P = M 

In this case also the fit is very satisfactory giving additional 
support to the cluster hypothe.sis. 

Camelina microcarpa in Trifolium pratense. 

The behaviour of C. microcarpa is in striking contrast to that 
of A. retroflexus. Fig. 5 shews the observed results together with 
the corresponding Poisson curve and it is evident that there is no 
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0 1 8 4 6 7 8 

Number of ("amelina seeds 

Fi^^urc (i. Camelina seeds in Phleiim pratense. 

Observed mean 1.3 per unit weight. 

Smooth eur\e — Poisson. 

Irregular cur>’e -- Kxperimental. 


striking' tlepaiiure of the observed results from expectation, 
although the value of P is rather low. This is due to the fact that 
oiH* laboratory received a number of samples for which the mean 
rate was low, l.oi per half-ounce as compared with 2.^3 — the 
average for the remainder. The results from individual laborato- 
ries shewed values of P ranging from .o>3 to thus there is no 
doupt that C. microcarpa becomes distributed in theoretical man- 
ner. 

Nevertheless, there is a great disparity in size between the tw’o 
kinds of seeds since the »cluster size» is 3 . 8 . The reason why the 
cluster effect is not exhibited in the present case appears to be 
that the smaller seed has a surface which is not smooth but com- 
paratively somewdiat rough and therefore does not flow readily. 
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0 2 4 6 8 10 12 3 1 1 C 18 

Percentajjc of Trifolium pratense seeds. 

Figure 7. TrifoUum pratense in Medicayo safiini. 

Observed mean 4.9 9 percent. 

Smooth curve -- Binomial. 

Irregular curve Experimental. 


Cnmelina microcar pa in Phleum pratenae. 

Fig. () proseiils the olKserved results and the eorrt^sponding 
Pois.son curve. In this case there is vtTv little difference in si/e 
between the two kuids of seed, the cluster-size' being I.it, nor 
is any cluster effect in evidence. There is, ratluT, exc(*llenl con- 
cordance between the observed results and the unmodified Pois- 
son values, the value of 1^ being .r»;i for all laboratories takt^n 
together. 


Trifolium prateruse in Sledicago satina. 

In order to test the effect on distribution of a small diff(*r(‘nce 
in size between the seeds of the crop and of the impurity, yet 
with s(»eds that are comparatively smooth, a bulk of M. saliva 
was made up containing 5 ®/o by number of T. pratense. The mean 
cluster size in this case was 1.2. A total of 10 000 tests was made 
of 100 seeds each, the numbers of T. pratense in each 100 seeds 
taken lieing rcicorded. Data of this kind would normally be ex- 
pected to follow the binomial di.stribulion, and this is what was 
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found to be the case, no cluster effect being observed. Fig. 7 pre- 
sents these results. 

Discussion, 

We may now tabulate the conditions under which the cluster 
effect has and lias not been found to occur. 

Table 1. 


Kinds of Seed 

» Cl lister 

Surface of Seeds 

i 

Cluster 

Oop 

1 Foreign 

size* 

Crop 

Foreign 

effect 

Melilotus 

i Trifolinni 

2.5 

smooth 

! 

* smooth 


alba 

; hybridum 



! not shiny 


Tri folium 

i Amaranthus 

f) 

smooth 

; very smooth 

pra tense 

; retroflex us 



' and shiin' 

Obscryed 

Uhleum 

' A. retro- 

1.5 

not veiy 

1 very smooth 

pratensc 

! flex us 


smooth 

! and shiny 


Tri folium 

Camel ina 


smooth 

somewhat 


pratensc 

niicrocarpa 



rough 


Phleum 

C. inicro- 

1.2 

not very 

somewhat 

Not ohser- 

pratensc 

carj)a 


smooth 

rough 

ved 

Medicago 

Tri folium 

1.2 

smooth 

smooth 


saliva 

pratensc 



not shiny 



From this table we may draw' the following tentative picture of 
what is occurring during the mixing and sampling of seeds. 

Seeds with smooth, shiny seed coats tend to slip past other 
seeds and collect in little groups, forming pockets in the structure 
of the mass of larger seeds among which they occur. The mean 
number of seeds in these little groups (referred to as »cluster- 
size») is the ratio of the number of seeds in a unit volume of the 
impurity to that of the crop seed. These little groups or clusters 
become distributed at random through the crop seed mass and 
may be treated statistically as though they w^ere individual par- 
ticles so distributed. 

When the difference between the sizes of the impurity and of 
the crop seeds is moderately large (duster size of about 2.5) the 
cluster effect is observed, provided the seeds of the impurity are 
smooth, even though not shiny or slippery, but it ceases to be 
observed w^hen the difference in size falls to a low’^ value (cluster- 
size about 1 . 2 ), The effect is still observed with a cluster-size as 
low as 1.5 wium the seeds are shiny and slippery. 

a 




34 


When, however, the foreign seeds are not smooth, but some- 
what roughened, and thus are not prone to slip past other seeds, 
no cluster effect occurs even when great disparity in size exists 
(cluster-size as great as 3.8). 

Conclusion. 

Since the cluster effect herein demonstrated brings about much 
wider variation than would })e expected under conditions of ordi- 
nary random distribution, this fact must be taken into account 
in a consideration of analytical variations in seed testing. Fortuna- 
tely, in well cleaned seed such as is mostly found in commerce, 
great differences between the sizes of crop seeds and of the foreign 
seeds found therein do not usually occur. The seed laboratory, 
however, may frequently have to deal with seed lots in which 
such differences exist and the i)ossibility of the occurrence of the 
cluster effect should be recognized. 

Since the effect can be measured mathematically in jierfectly 
definite terms, there is tlie possibility of a rational tolerance being 
devised which takes it into account. Tlu* author would here like 
to amend ttu‘ statt*iuent at the lop of p. of the previous paper 
in this .series. The correction is not quite as simple as there sug- 
gested, nor is that form of correction applicable to per<‘enlag(* 
purity. This is discussed further in the math(‘inatical argument 
which follows: , 

Mathematical A njnmcnt. 

(Calculation of cluster size. 

An example will serve to demonstrate this calculation. 

Bushel weight of Trifoliuin prat, <>3.3 lbs lavoir dupois) 
Weight of JOOO kernels » ^ l.Tii.’i grams 

Number of seeds per unit volume ^ -- 3b.H 

. 1.721.', 

Bushel weight of Amaranthus ret. 65 lbs. 

Weight of 1006 kernels ' ^ .35.', 3 gms. 

Number of .seeds per unit volume ~ ^ 183.o 

.3r>:>3 

Mean cluster size = — — = 4.975 
36.8 
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Calculation of cluster curve. 

The first few terms of the Poisson series are: — 
m, m^ + ) 

2 3 

where m is the mean rate. It will he observed that the terms of 
the series depend only on the mean rate and not on the numerical 
size of the sample as in the case of the binomial expansion. 
The essential condition for the Poisson distribution to be applic- 
able is that 11 shall be indefinitely large compared with m. This 
condition obtains in the case of seed analyses in which we are 
dealing with numbers in a unit weight, unless the unit weight is 
too small. To use the mean cluster rate for m instead of the mean 
seed rate does not disturb this relation. Note also that, like n, 
neither does P enter into the Poisson formula: thus there is no 
sliding value of these statistics to be taken into account. For these 
reasons data to wliicli the Poisson distribution is applicablt^ are 
luucli more satisfactory for the purpose of testing the cluster 
hypoth<‘sis than data of the binomial type. 

rill* first step, having determined the mean cluster size, is to 
iletermine the nu'an chisl(*r rate per unit weight, that is, our new 
value of in to be used in the Poisson formula. We will continue 
to take Amaranthus in T. pratense for our example. 

The mean seed rati* is 41.1. Dividing by tin* mean cluster sizi*. 
gives us 

m ieluslers> 8.i { clusters per hall ounce. 

Substituting this value lor m in the Poisson tormula we may 
calculate thi* corresponding distribution. The tirst few terms are 
shewn in Table 2, column 2. 

Table 2. Exficctcd Distribution of clusters in analyses. 


Clusters 

IOv(|uency 

Seeds }’r<)upi'il 

Numl)crs (jf 

e.\|)cetc(i 

ill clusltTs 

classes in group 

0 

0.1 

0 -2 

3 

1 

0.7 

-7 

5 

2 

2,.7 

8-12 

5 

3 

7.:» 

18-17 

5 

4 


18—22 

5 

5 

2».ii 

28—27 

b 

so on up to 

22 clusters. 

Total of frequencies 

472 
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We must now proceed to group our observational data in clus- 
ters. Less than half a cluster is taken as 0 clusters. The cluster 
size being very nearly 5. less than 2.j seeds are thus taken as 0 
clusters. The method of grouping is shewn in column 3 of Table 2. 
In the fourth column are listed the numbers of classes in each 
group. Thus the three classes of 0 seeds, 1 seed and 2 seeds 
together comprise 0 clusters and so on. 


Table 3. Observational data grouped in clusters. 


Seeds of 
Amaranthus 

Clusters 

observed 

Frequency 

^clusters) 

Adjusted 

Adjnslcd x 472 
Sum of adjusted 

observed 


frequencies 

0—2 

0 

0 

0 

0 

3- 

-7 

1 

0 

0 

0 

8—12 

2 

1 

0.2 

1 

13- 

-17 

A 

4 

O.s 

4 

18—22 

4 

14 

2.H 

14 

23- 

-27 

5 

29 

5.K 

20 


and so on up to 22 clu.sters. 

The third column of Table 3 shews the observed frequencies of 
clusters, which are obtained by adding up the frequencies of the 
corresponding seed classes. 

The next step is shewn in the fourth column where these fre- 

t 

quencies are divided by the number of classes in each group. 
Since some of the cluster frequencies are based on 3 seed groups 
and some on 5, it is necessary to determine the average frequen- 
cies in order to keep them in their proper relationship. Each 
value in the adjusted column is finally multiplied by 

47 ? 

Sura of Adjusted Frequencies 

which brings the obsers’ed and calculated frequencies into corres- 
pondence.’) These are the values which form the basis of the 
curves in Fig. 2. 

'.I It so happens that in the particular data wc are considering, this step of 
adjusting frequencies is not necessary because in the one case in which 
we have cluster frequencies based on any other than 6 seed groups, namely 
the first leased on 3 groups, there are no cluster frequencies to consider. 
The method is given in full however, as in other data this step is necessary. 
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The Cluster effect and Tolerance: 

(a) Tolerances for weed seeds in a unit weight. 

(1) Comparison of an analysis with a fixed standard. 

We may substitute in the isoprobe formula as follows: — 
x^ = the number of clusters per unit weight in the standard 
wh(Te X “ the mnnlxT of secxls stated in the standard and 
c “ the mean cluster size 

X 

c 

Then we have 

y " Xi (Njj 1) + u and u I Ng Xi X- 
This gives the tolerance in clusters. To convert to seeds, multipl}' 
by c 

y (seeds) -= cXy (dusters) 

F(»r illustration we may lake a mean cliist(T size of c = 1..). as 
for Amaranlhus in Phleum pratense. 

The standard is set at 25 foreign seeds per 50 grams <= x). 

100 grams of seed have b(‘en analysed. X 2 = 2. 

For V .05 u - + \ 3.S41 X.> ^ 

c 

•/ u - +ldsux2x*’* + n.:n 

1,5 

y Cl 1) + ll.ai 

I<) 07 + 1 1.31 2S ( ) 

In accordance with the n quiremeiil for correction for continuity 
we must add 1 to this figure. Thus 

y --- 20 e ) 

and cy == y (seeds) = 20Xl.:» -- 43,:> ( — 1 
Thus the limit for the given analysis result is 

25 + 43 — (>8 seeds found in 100 grams. 

Where the cluster effect is not taken into account the limit is 65 
seeds found in 100 grams. 

The difference is not great with a cluster size as small as 1..^. 
In the case of Amaranlhus in T. pratense where c 5, the corres- 
ponding limit for the cluster effect is 86. 
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(2) Comparison of two analyses. 

The first analysis shews 25 foreign seeds in 50 grams. In the 
second analysis 100 grams are analysed. Ni = 1; N 2 == 2. 

A precisely similar argiunent gives the following limits: 
c = 1.5 With cluster effect 80 seeds per 100 gnis. 
c = 5 » >' » 126 » » » 

Without » » 79 » » » » 

(Note: no correction for continuity is needed in this second 
example.) 

In this case the difference is considerably greater. 

There appears to be no means by which a simple correction 
may be made upon the latitude calculated in the ordinary way. 
Since it is probable that the cluster effect will be encountered 
comparatively rarely in practice, when it does become desirable 
to make allowance for it, the slight labour of calculation involved 
may be considered worthwhile. 

Cluster effect — Percentage Purity. 

The cluster hypothesis suggests that small impurities of smooth 
surface in a seed of larger size behave as though they become 
aggregated in little groups occupying approximately the same 
amount of space as one crop seed. 

Now it has been pointed out that a rational tolerance depends 
upon the numerical relations between crop seed, etc., in a sample. 
The clusters may be treated statistically as though they were par- 
ticles of the .same dimensions as the crop seed in which they occur. 
It has been shewn elsewhere that a wider latitude requirement*) is 
brought about when impurities are lighter than the crop seed, 
because the increased number of particles in a working sample, 
when such impurities are present, results in a lowering of the per- 
centage by number of Uie pure seed. But the cluster effect ope- 
rates precisely in the reverse sen.se. Since a cluster behaves as a 
particle of the same dimensions as a pure seed, the total number 
of particles to be considered statistically remains the .same as in a 
sample entirely pure seed. 

This leads to the interesting conclusion that no compensation 
For all ordinary pure seed percentages. 



39 


for particle weight is necessary when the impurities are such as 
exliihit the cluster effect.^) 

On the other hand, wlicn they do not exhibit the cluster effect, 
the ordinary coni[)ensation for [larticle weight (as discussed in III 
of this series) is applicable. 

Impurities which do and those which do not exhibit the cluster 
effect occurring in the same sample. 

When two or more independent events are distributed accord- 
ing to the l^)isson distribution, they are also similarly distributed 
when taken together. The same is true of events hinomially 
distributed. The fact that the cluster effect has to he taken into 
account in connection with one of the events only does not alter 
this relation, since the occurnaice of a cluster now becomes the 
(Went instead of the occurrence of a seed. 

Accordingly, the mean number of clusters of the one species is 
simply added to the mean number of seeds of the other species, 
giving the mean of the combined event (clusters seeds) from 
which the appr<»priate statistics may be calculated. When a tole- 
rance limit has been determined on this basis it is simply com- 
pared with the observ(‘d clusters of one species plus seeds of 
the other . 


'l Howover, it should he mentioned that when the impurities are l>oth 
smaller and of dilferent density, in the strict sense this would bring about 
the need of a partial compensation but in the opinion of the author the 
necessary adjustment in most cases would be so slight that it could be 
neglected. 



40 


Contribution to the study of the Statistics 
of Seed Testing. 

Addendum to Isoprobes for the Poisson distribution. 

By 

\\\ Legtjatt. 

Since No. V of this series (1) was published the author has 
considered the advi.sability of employing the so-called Yates cor- 
rection when dealing with .statistical variations in certain ca.ses. 
This is an arbitrary correction for continuity in the ca.se of dis- 
continuous distributions of few classes such as characterize Pois- 
son distributions for small numbers of weed seeds in a unit weight. 
Theoretically, it is applicable to all such cases even when the 
classes are many, i. e. when the numbers of weed .seeds are large, 
but practically it is suggested for use for rates of 10 or lower. 

The discontinuity of the distribution brings about an over-esti- 
mate of the value bf X- with a corresponding under-estimate of 
the amount of variability to be expected. 

The Yates correction consists in subtracting 0.5 from (x - x) 
before completing the computation of X*. However, I find, in 
applying it to values distributed according to the Poisson distribu- 
tion that a considerable over-correction results near the 5 ®/o point 
(i. e. where P — .<r., the cu-stomary limit of significance which we 
have used in the calculaUon of isoprobes) except in the case which 
I have called Case 2 (1) namely: when we are comparing the 
results of an analysis with a fixed .standard. In that case the Yates 
correction very nearly gives the proper latitude, although it brings 
about a slight over-correction. Fortunately the true correction, as 
will be seen by comparing the second and fourth columns of 
Table 1, consists simply in adding 1 to the latitude derived from 
the isoprobe formula. 
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Table 1. (lase 2. Laiitudes derived hij the use of the Isoprobe for- 
mula without and with correction, and direct from Pearson's 
Tjd)les. 


(iivcn 

standurd 


N2=1 


1 

2 

•1 

5 

(> 

10 


N 2 -- 




4 

f) 

(> 


Nr- 0.5 


1 

2 

4 

0 

8 


Latitudes at V— 

I)eri^ed fnim Isoprobe formula 
No (Correction Yates (Correction 


.05 


5 

(> 

8 

9 

11 

10 

41 


;> 

8 

11 

14 

10 

10 

0 

10 

28 

2 

8 

5 

() 

8 


4 

() 

8 

0 

11 

12 

17 

42 


10 

18 

15 

18 

21 

18 

20 

20 

8 

4 

0 

7 

9 


Derived from Pear- 
son’s Tables of 
Poisson Distri- 
bution 


4 

<> 

7 
0 

10 

12 

17 

42 

<) 

0 

12 

15 

17 

20 

10 

17 

24 

8 
4 
0 
7 
9 
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Table 2. Case 1. Latitudes derived by the use of the Isoprobe for- 
mula, without and with correction. 


Given 

analysis 


Latitude 

(Correction 


ACiUUl 1~. VHIUC CctlCUtUlCU lit 

Pearson's Tables, ft)r Correspon 
Corrections 



None 

-+■ 1 

Yates 

None 

+ 1 

Yates 

Ni = N2=1 







0 

4 

5 

6 

.077 

.030 

.017 

1 

6 

7 

8 

.078 

.041 

.021 

2 

8 

9 

10 

.000 

.037 

.021 

3 

10 

11 

11 

.050 

.032 

.032 

4 

12 

13 

13 

.045 

.027 

.027 

5 

13 

14 

15 

.058 

.03(> 

.022 

6 

15 

16 

16 

.049 

.029 

.029 

10 

21 

22 

22 

.042 

.027 

.027 

30 

47 

48 

48 

X 

X 

X 

Ni = 2, N2 = 

1 






0 

2 

3 

3 

.170 

.043 

.043 

1 

3 

4 

5 

.139 

.001) 

.02.) 

2 

5 

6 

6 

.051 

.023 

.023 

3 

5 

6 

7 

.117 

.051 

.020 

4 

0 

7 

7 

.094 

.040 

.04(‘» 

5 

7 

8 

8 

.085 

.040 

.010 

Ni = I, N2 = 

2 






0 

8 

* 9 

10 

.048 

.038 

.020 

1 

12 

13 

14 

.040 

.032 

.022 

2 

16 

17 

18 

.039 

.029 

.019 

5 

25 

26 

27 

.042 

X 

X 

II 

II 

4 






0 

15 

16 

20 

.040 

.030 

.014 

1 

23 

24 

27 

.034 ») 

.034 

.0341) 

II 

II 

1 






0 

1 

2 

2 

.329 

.027 

.027 

1 

2 

3 

2 

.104 

,022 

.104 

2 

2 

3 

3 

.224 

.039 

.039 

3 

3 

4 

3 

.085 

.022 

.085 

4 

3 

4 

4 

.150 

.030 

.030 

20 

9 

10 

9 

,050 

.024 

.050 


These values are not obtainable from existing tables as far as the 
author is aware and their illustrative value is not sufficient to warrant the 
time required for the necessary calculations. 
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For Case 1 the situation is somewhat different. The Yates cor- 
rection idways over-corrects except in such an extreme case as 
Ni=5, as shewn in Table 2. However to analyse as small a 

quantity as one fifth of that analysed in a first lest is very bad 
analytical practice unless rather larffe numbers are found in the 
first lest, when a F value of .o:> is approximated rather closely by 
the latitude as calculated from the isoprobe formula and the Yates 
correction makes no practical difference |Cf. given analysis = 20, 
Table 2). 

In general, for (!ias(‘ 1, it may be slated that, where the second 
analysis is made on a (juantity equal to or larger than the first, 
no correction is necessary except where the quantities are equal 
and the first analysis shews 0, 1 or 2. In that case or where the 
second analysis is made on a smaller quantity than the first, a 
correction of 1 should be made to the latitude calculated by the 
iso[)robe formula. 

For (lase 2, where an analysis is being compared with a fixed 
standard, the 1 correction should always be made. 

Literature cited. 

1. Jjujifiitt, U' . ('.ontril>iilit)ns to the Study of the Statistics ot Seed Testing 
V. Isoprohcs (<»r the l*oisson I)istrihutit)n l*roc Intern. Seed IVsting 
Ass. Vol, a, p 207. 
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Uber die Tatigkeit der deutschen Samenunter* 
suchungsamter. 


von Landw. Hal Dr, KyuebrechL Halle (Saale), Leiler tier Faehf^ruppe I'iir 
Sanienunlersueluin^ ties ^’erhanttes Deiitseher Landwirtschafllicher 
I’ntersuehunjjsanslalten. 


Durch die Verordnung iiher das Saatgut iReichsgeselzhlatt I. S. 
248 vom 26. 3. 1934) darf niir nocli vom Reichsnahrstand aner- 
kanntes Saatgut oder zugelassenes Handelssaatgut in den Verkehr 
gebracht werden, d. h. Saatgut, das vorlier genaueslens auf seine 
Eignung uniersuclit iind als braiichbar befiinden wordeii ist. 

Den fiir die Untersuchung von Saatgut zugelassenen Anstalten 
wurden damit gros.se Aufgabcn zuteil. Die ordnungsinassige Er- 
ledigung der anfallenden Untersuchungsarbeiten war nur mil 
deni stiirksten Einsatz von Arlieitskraften und Material inoglicli. 
Dazu mussten einerseits in kCirzesler Zeit geniigeiid Hilfskratte 
geschult werden, anderseits waren elienso schnell fiir die im 
steten Wachsen begriffene Zahl der Untersuchungen die notwen- 
digeii Raumlichkeitcn und Einriehtungen zu schaffen. Dank dem 
Entgegenkominen des Reichsnahrstandes sowie der staatliehen 
Behdrden konnte in dieser Bezieluing das jeweils Notw«‘jidigste 
getan werden. Nur so ist es erklarlich, dass die Samenunlersucli- 
ungsanstalten in den letzten Jaliren zweifellos beachtliche Leist* 
ungeii vollbracht baben. 

Die zeitgemasse Entwicklung der Sainenuntersucluingsanstal- 
ten ist aber noch liingst nicht abgeschlossen. Der Ausgestaltuiig 
und Vertiefung dieneui die )>Technischen Vorschriften fiir die 
Priifung von Saatgut '>, die neu bearbeitet und herausgegebeii wer- 
den, urn deni gegenwartigen Stand der Untersuchungsmelhodik 
und samtliclicn durch die Verordnung iiber das Saatgut sich erge- 
bendeii Bedingungen gerecht zu werden. So umfassen die »Tech- 
nischen Vorschriften > nach w'ie vor die gesamte Methodik der 
Saaigutuntersuchung, also fiir landwirtschaftliche, gartenbau- 
liche, einschl. Heil-, Duft- und Gewiirzpflanzen und forstlichc 
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Saalen. Die hesondere Form der V’^erofTentlichung gestattet eine 
laiifeiide Erganzuiig, sodass die eiithaltenen Melhoden und Be* 
stiminimgen stels dein neuesten Stande entsprechen werden. 

Die »Tecluiisclieii V()rschriften» haben zur Voraussetzung, dass 
die zur Untersiichungslechnik bendtigten Einrichtungeii laufend 
verbessert und ergiinzt werden. llierauf soli ini folgenden naher 
eingegangen werden. 

Es wild zweckniassig bei zii grossen Proben ein Probeziehungs- 
apparal (Modell Halle) angewandt. Fiir die Reinheitsiintersuch- 
ung bat sieh das verbesserte Diaplianoskop (nach Merl) zum 
Diirchleuchten von (irassamen bewahrt. Zur Beschleiinigung und 
Erleichterung der Reinheitsunlersuchung bei Grassaaten, sowie 
von (Miiigen forsllielK'ii Saateii, dient ein Rlasapparat bzw. Steig- 
sieliter (nach Wieringa und Leendertz). Die leichteren werllosen 
Beslandteile, wie Spreu und laube Saiuen lassen sich mittels die- 
ses Sleigsiclilers von den schweren B(*slandteilen miihelos trennen. 
lk*i den (lurch die Reinh(atsunlersuchung notwendigen Serien- 
wagungen ist die Anwendung von analytischen Schnellwaagen 
fast unerlasslich. Hinsichllich des Sortierapparates muss aus 
(iriinden der Sicherheil der rntersuehung die Verwendung ge- 
norniter Siebe angestrebt werden. Aiich die Quarzlampe, die fiir 
Echlheilsuiilersuchungen sehon von liedeiitung ist» erleichtert 
die Unlersuchungsarbeiten wisenllich. Zuni raschen Abzahlen 
d(T fiir die Keinipriifiing lu'stimmlen Sanien dient ein Abzahlap- 
parat, bei dein milt(‘ls (*ines Saugstroines je 100 der abzuzahlen- 
deii Samen gegen eine niit feinen Bohrliichern versehene Scheibe 
gesaugt werden. Die Sainenkiirner fallen dann nach Unterbrech- 
ung des Stronies abgc'ziihlt in das bereit gtdialtene Keimbett. Als 
neuzeitlicher Keiinapparat ist der verbesserte Rodewaldsche Keim- 
kasteu des Hainburgischen Institutes fiir angewandte Botanik zu 
erwiihnen, auf dessen Einzelheiten verwiesen werden kann. 

Um die Genauigkeit der I’ntersuchungen zii gewahrleisten, ist 
niclit nur die Anwendung einheitlicher Methoden, sondern auch 
die Anwendung von einheitlichen Apparaten erforderlich. Infolge- 
dessen soli bei Neuanschaffungeu von Apparaten nunniehr Aus- 
kunft durch die Fachgruppe erteilt werden. 

Ausser der Verbesserung und Erganzung von Einrichtungsge- 
genstanden wdrd darauf geachtet, dass die zur Verfiigung stehen- 
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den Raumiichkeiten zweckmassig ausgeniitzt werden. In Anbe- 
tracht der feinen Untcrsiichungen und dcr infolgedessen stark in 
Anspruch genominenen Augen des l^ersonals iniissen l)ekanntlich 
beste Lichtverhaltnisse vorhanden sein. 

Auf Grand der diirch die V erordnung iiber das Saatgut zwecks 
Anerkennung bzw. Zulassung als Saatgut nolwendigen llnlersuch- 
ungen, sind voni Reichsnahrstand bisher 22 Sanieniintersuchungs- 
amter eingesetzt worden und zwar; Aufjiistenberg^ Berlin, Bern- 
burg, Bonn, Braunschweig, Breslau, Darmstadt, Halle, Hamburg, 
Hannover, Holienheim, Jena, Kassel-Harleshausen, Kiel, Konigs- 
berg, Landsberg, Munchen, Munster, Oldenburg, Pillnit:, Rostock, 
Stettin, Die Zulassung der neu hinzugelrelenen vier Samenunter- 
suchungsamter der Ostmark Graz, Klagenfurt, Linz und Wien 
steht bevor. 

Die Anerkennung der Sainenuntersueluingsainler erstreekt sieh 
auf ganz Juvstiminte rntersncliungsgebiete. lis ist das angestrebte 
Ziel, im Bereich jeder Landesbauernsehalt eiin* sogenaunte Voll* 
anstalt fiir die Priilung von alien Sainereiiai in- nnti ausliindiselier 
Herkunft zuzulassiai. Fiir die Priilung von Riihensauien (Bela) 
und von Garten.sainereien erfolgl die Zulassung g(*niigen(ler An- 
slalteii je nach Bedart. Fine ahnlieln^ Ib gt lnng ist voin Reiehs- 
forstanit getrotfen, naoh der bisher 8 Aiislallen darunlcu’ vii r ri‘iu 
forstliche zugelassen sind. 

Die vom Reichsna)irstand anerkannlen Sainennnlersuehnngs> 
amter sind in einer l)esonderen Fachgrnppe fur Saiiuauinter- 
suehung> des VtTbandes D(*utscher LandwirtseharHlieher Fnler- 
suchungsanstalten zusainmengeschlossen. Innerhalb dieser Fach- 
gruppe wird laui'end an der Verbesserung und Vereinfaehung der 
Untersuchungsinethodik — in engem Anschluss an die Tiitigkeil 
des Forsclurngsdienst(\s — gearl>eitet. Das Arl)eilsv('rfahren wird 
wie folgt umrissen. Durch uinfassende (iemeinschaftsuutersuch- 
ungen werden neue Methodcai eingehend gepriU’t und falls Eig- 
nung in der Samenprufung als Verbandsmelhodeii aufgenommen. 
Solche gemeinsame Untersuchungen befassten sicli in den letzten 
Jahren unter anderem mil der Frage der Bewertung hartschaliger 
Luzernesamen, mit der Unterscheidung von Kultur- und IJnkraut- 
Timothe und mil der Keimprufuiig von Sojabohiien. Zur Zeit wer- 
den Untersuchungen iiber die Anwcndbarkeit der Quarzlampe 
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zur Arten- I>z\v. Sortenuiiterscheidung, Unlersuch ungen zur Be- 
stiniiniing der Keinipolenz auf biochemischem Wege, Untersuch- 
iingen zur Schnellwasserbcstiniinung von Saatgut usw. durchge- 
1‘iihrt. Durcli vcTgleichende Untcrsuchiingen innerhalb der Fach- 
gruppe werden aiisserdem die Arbeilen der einzelnen Samenunter- 
siicliungsaniler nachgepriill. 

Zur Weilerausbildung des Personals werden besondere wSchu- 
Jungskurse und l^i)erprul ungen aligehallen. Dem gleichen Zweck 
dient aueh der vnriibergeliende Personalaustausch zvviscben den 
einzelnen Anslallen. Uiu den Nacbwuchs von lechnisohen Hills- 
kralten zu siebern, wird die Finliihrung einer Priilungsordnung 
fiir teeliniselu^ Assistenlinnen in Verbindung mil einer Besserstel- 
lung angeslr(‘bt. 

Fiir die Saalgutpriilung als solche warden einheilliche (iebiili- 
r(‘nsatze von der Faebgruppe aulgeslellt, und vom Reiehsnahr- 
stand fiir alie Sainenunlersuchungsainler verbindlich g(*maeht. 
Als weilen* Vereinlieitlieluing und Arbeitsvereinlacliung ist die 
lunliihrung von lymlieitsatleslen liir Feldhiilsentriiebte vorgese- 
1 ) 1 * 0 , naehdein sieli die Ijoliihrung \on Kinheitsalteslen liir Klee- 
und (irassaaten gut bewiihrl hat. 

Dit* ini Zuge d(*r Saatgutv(*rordnung notwendigen rnlersueh- 
ungen inaelih*n liir die Sainenunfersuehungsanit(‘r eine gan/ er- 
ln‘l)liMie Zunaliim* der rntersuehungsliiligki'il. Die Zunalnne der 
untersuchlen Saalgulproben an 22 anerkannten Samemintersiich- 
ungsamlern gelit aus lolgender Zusainnienslt‘llung hervor. 


SainenproJirn PKVJ PKk'l 19.‘14 

HCtj 

1 93() 

1937 

insgesami : \ 1 000, 40000. (iaOOO. 

»»()()(>(). 

107000. 

143770. 

Die Prola n verleilen sieb in den lel/len 

dr(*i Jabren aul: 



HKi.') 

1930 

1937 

Saatgelreide 

Klee, Fulb*rpllanzen und Feldbiils(*n- 


33037 

49087 

Iriicbie 


34575 

40501 

(iriiser 

13171 

1 4210 

14101 

Riiben 

7928 

8014 

7144 

Ol- u. Faserpllanzeii 

2709 

4288 

7040 

(iemu.se oinschl. (iewiirzpllanzeii 

9439 

10744 

10154 

For.st.sainereien 

839 

785 

OIK) 
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Entfarbte Rotkleesamen. 

(VorlHufige Mitteilung der Eidgenossischen Samenkontrolle 
Z iirich-Oerlikon ) 

Voii .1. Grisch, 

Zur Wahrung des Renonimees ilires Exportsaatgutes, sowie 
zum Schutze der einheiinisclieii Saatgutproduktion, des Sameii- 
liandels uiid der Laiidwirlschaft, hahen verschiedene europaische 
uiid aussereuropaische Staaten iin Laufe der letzten Jahrzehnte 
gesetziiclie Vorschriften erlassen, wonach gcwisse, vom Aiislandc 
eingefuhrte Saiiiereien eineii bestiminten Prozeiitsatz an Sanicn 
enthalten iniissen, die naeh Vorschrift kiinstlich gefarbt oder bei 
der Zollabfertigung diirch Eiiispritzen von Farbstofflosungen ge- 
kennzeichnet wurden. So sieht z. B. das diesl)ezugUche franzb- 
sLsche Gesetz voin 20. Juli 1927, ))ezw. voin 12. Miirz 1937 vor, 
dass jeder Import von Rotklee-, Luzerne-' und Inkarnatkleesamen 
fausgenomnien Lager- und Transilware) zwecks Erkennung sei- 
ner auslandischeii ilerkunft mindeslens 6 ®/o Samen enthalten 
muss, die vorschrinsgeniass init einer Lbsung von Rhodainin 
gefarbt worden sind. 

Seit dem Erlass dieser Farbe-^^)rscllriften wird sowohl vom 
Handel, als auch von Gerichten vielfach die Auffassung vertreten, 
dass das Saatgut der betreffenden Lander — handle es sich dabei 
um Verbrauchs- oder um Exportware — s o r t e n r e i n sei, so- 
bald sich darin keine dem Gestdz entsprechend gefiirbte Kbrner 
vorfinden. Auch einzelne Kontrollstellen erblickten in der Ein- 
fiihrung des Far})everfahrens fiir Iinportware cine der wichtigsten 
Massnahnien zur Erleichterung Provienzbestiinmung von Saatgut. 

Wie zu erwarten war, sind aber weiiiger seribse Handeisfirmen 
bereits dazu iibergegangen, Samenpartien, die auf Grand staatli- 
cher Erlasse gefarbt wurden, wieder zu entfarben, um sie so in 
weniger auffallcnder Weise zur Streckung bewahrter Provenien- 
zen verwenden oder sie unter irrefuhrenden Namen in den Han- 
del bringen zu kbnnen. So gelangten bei uns ktirzlich einige Pro- 
ben eines Rotkleegemisches von Saatgut franzbsischer, mittel- 
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und osteuropaischer Herkunft zur Untersiichung, an denen wir 
mil Siclierheit feslstellen konnten, dass es sich zum Teil um Ware 
handelt, die mit Rhodamin gefdrbt und hernach zwecks Tdusch- 
ung wieder entfdrbt warden war. 

Die entfdrbten Rotkleekorner sind stark fettgldnzend, von brau- 
ner, an Scbotenkleesamen erinnernder Farbe und meistens dunkel 
gesprenkelt. Legt man einige dieser Sainen in ein Reagenzglaschen 
und gibt man dazii ein wenig Alkohol und ein bis zwei Tropfen 
Essigsaure, so farbt sich die Fliissigkeit in der Regel schwach rot- 
Uch. Unter der Quarzlampe A/Hanau» gepriiit, zeigl diese Lbsung 
slels hellblaue Fluoreszenz. 

Graines de t re fie violet dicolorees. 

( Resume.) 

L'Etablissement federal de conlrole de semences de Zurich- 
Oerlikon a recemment analyse des echanliilons de Irefle violet qui 
se sonl rtWeles comme melange de trefle frangais aux trefles pro- 
venant de T Europe cenlrale el orientale. Au cours de ces analyses, 
il a ete constate aussi la presence de graines de trefle violet qui, 
autrefois colorees artificiellement a Taide dc rhodaniine, avaient 
c4e decolorees posterieiirement a cause de fraude. 

Les graines traitees de cette inaniere sent brillantes, de couleur 
hr line rappelant des graines de Lotier cornicule et le plus souvent 
bariokk\s fonce. En mettant quelques-unes de ces graines dans une 
eprouvette et en ajoutant un peu d’alcool el 1 on 2 gouttes d'acide 
acetique, on obtient en general une solution de couleur rose-pale. 
Examinee k Taide de la lainpe de quartz > Hanaii^, cette solution 
montre toujours une fluorescence bleue-claire. 

Decoloured Red Clover Seeds. 

(Summary.) 

The Swiss Federal Seed Testing Station in Zurich-Oerlikon 
recently tested a number of red clover seed samples which proved 
to consist of a mixture of red clover of French origin and red 
clover from Central and Eastern Europe. During the analyses, 
red clover seeds were found which, originally stained by means 
of rhodamine, had been decoloured for reasons of deception. 


4 
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Such decoloured seeds are shining, brown-coloured remem- 
bering seeds of Bird's-foot Trefoil and in most cases show a dark 
spotted surface. By putting a small number of them in a test-tube 
and by adding some alcohol and 1 or 2 drops of acetic acid, the 
solution generally turns pale-rose in colour. Examined under the 
quartz lamp )>Hanau». this solution always shows a light blue 
fluorescence. 
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Germination of some Brassica types at different 
temperatures. 

Hy 

1 1. Toohs Physiolo}»ist, 

\'ivijjn Ivoarns Toole, Junior Bolanist. 

Division oi Fruil and \ <*^'flahlt‘ Oojis ami Discast's, Bureau of Plant Industry, 
r. S. Department ot Agneulture. 

Introduction. 

In coiuieclinii with seed idenliticalion studies ol the former 
Division of Seed lnvt‘stijL^^ations. Hureaii of Plant Industry. Miss 
Albino F. Musil has fj[rown various sj){‘cies of Brossicn from seeti 
from a variety of soure(‘s, at Arlin^don Ivvperiment Farm. Arling- 
ton, \’irginia. During the season ot 19B8, th(‘ annual forms in 
th(‘s(‘ plantings ripcausl seed mueh l)(‘lter tlian is usual in this 
elimaie. 'riua'efore. tlu‘n» setaned to hi* a good opportunity to 
study the temperaluri* reipiiremenls for germination of these dif- 
frent forms wlien grown under n(*arly identical conditions. 

Mote riot and Methods. 

I'Acepl lor lirossico junceo. leaf mustard, the ripe pods were 
collected on July 14 and 15, 1958, and the seed ruhhed out and 
cleaiKHl at once. 'Vhv first series of germination tests was started 
on the day of collection or the day following. Although all of 
the seed was fully ripe at this time, some kinds had been ripe on 
the plant loiiger than others. .\|)parenlly, some kinds had ripened 
under miiie favorable weather conditions than others and had a 
higher proportion of viable seeds. The seed of the leaf mustard 
was not quite ripe at this lime. The entire plants were cut on July 
14lh and were placed in a shaded greenhouse for 5 days after 
which the seeds were rubbed out and cleaned. The first series 
of germination tests was made the following day. 

Except when placed at 5'^ or when exposed to daylight, 
germination was between folded moist blotting paper. At 5^ C.> 
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and for exposure to light the seed was placed on moist paper 
towelling in Petri dishes. 

The results given are averages of duplicate tests of 100 seeds 
each, half percents being dropped. The tests were continued until 
all seeds had germinated or decayed, or until germination had 
ceased at the given condition. The duration of test varied from 32 
days for some of the earlier tests to 4 days for many tests of the 
last series. 


Presentation of Results. 

The results with species showing response to temperature oi 
germination arc given in Table 1. 

Brassica cainpestris, Argentine bird ra|)e. — When tested imme- 
diately after harvest, germination was low at all constant tempe- 
ratures, with a tendency of slightly better germination at the 
lower temperatures. Germination at the three alternating tempe- 
ratures tried was about equal and was much better than at con- 
stant temperatures, but was not complete. Comi)l<*te germination 
of the viable seeds was obtained only when a dilute solution of 
potassium nitrate was used to moisten the substratum at a 20- - 
30° C. alternation, with light at 30° C. 

In general, increased germination occurred at successive later 
tests at any given temperature. Approximately seven months after 
harvest, all viable, seeds germinated quickly at all of the alter- 
nating temperatures. At 15°, 20° and 25 * (!!., germination was 
only slightly lower, but a few apparently viable seeds remained 
nngerminated after 14 days. At 10° and at 30°, germination was 
approximately 10 percent lower. 

Brassica campestris, India bird rape. — Although when tested 
immediately after harvest, germination was poor at the constant 
temperatures used, 18 days later there was very little variation 
in germination at the ‘ different temperatures. At no time was 
there a significant difference between tests nioi.stened with water 
and with dilute potassium nitrate solution. 

Brassica nigra. — This sample contained considerable imma- 
ture, undeveloped seed, so that the viable seed was less than 90 
percent. When freshly harvested, germination of all the viable 
seeds occurred only at the low temperature of 5° C. The use of 
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potassium nitrate was not definitely beneficial at any time. Three 
months after harvest, there was no significant difference in ger- 
mination at different temperatures used, although even seven 
months after harvest a few apparently viable seeds remained 
ungermina.ted at 10^ and 15'^. and many remained at 

lirassica jiincea. leaf mustard. — When tested soon after 
harvest, practically complete germination occurred only at 5*^ 
The use of potassium nitrate was beneficial, but did not give 
complete germination. Two weeks later, germination was retarded 
at temperatures ot* 20 or above, except at the 20 — 30 alterna- 
tion with light. Seven months after harvest, germination of the 
viable seeds was complete even at 30" , and at the 20--40" alter- 
nation. 

Other samples, not tabulated. Separate additional samples each 
of lirassica campesfris, originally from Arg(‘nlina, of li. cam- 
pestris of a type originally obtained from Belgium but similar 
to the sample originally from India, and of li. juncea, leaf mus- 
tard, gave germination results very similar to thosi* n^corded in 
the table tor corresponding samples. Two samples each of li. 
juncea, >(3nnese yellow mustards and of li. alba, germinated 
completely and promptly at all temperatures except 35' C. when 
tested immediately after harvest. 

, Discussioti. 

The seeds of > (3nnese yellow mustard » and of whit(' mustard 
w^ere the only ones to germinate over a wide range of tempera- 
tures when tested immediately after harvest. Brassica campestris, 
Agentine bird rape, when freshly harvested, germinated well only 
with the use of light and potassium nitrate. (Constant temi)era- 
tures were poorer than alternatiohs; even after .seven months, 
germination was slower at the constant than at the alternating 
temperatures. Brassica campestris of other types was much less 
sensitive to conditions of germination. 

In contrast to Brassica campestris, B. juncea, leaf mustard, ger- 
minated well at low constant temperatures and at alternations 
including low temperatures. The sensitiveness to high tempera- 
tures persisted a much shorter time than with seed of /i. cam- 
pestris. 



55 


Brnssicd nigra was similar to B. jiincea in responding to low 
temperatures and similar to the Argentine B. canipestris in the 
low germination at 30^ C., even after seven months. 

The most striking results of this series of tests are the very 
special and differing requirements for germination of freshly 
harvested seed of s(*veral closely related species and types and the 
gradual increastj with lime of the range of conditions satisfactory 
for germination. Not only the completeness, hut also the rate of 
germination at any given temperature increased as the seed 
l)(‘came older. In tlie early tests, germination in some cases con- 
tinued over a p(Tiod of 28 days or longer, hut in the last test ger- 
mination of the viable seed occurred in four to seven days except 
at the lower temperatures. 

In the g(*rmination of the seed of Brassica chinensiSj Chinese 
cahhage, Franck and Wieringa (1) found that a temperature alter- 
nation of 10 to 32 C. was better than 20 or an alternation of 
20 to 30 and that germination increased after drying the seed 
five to seven days at 35 . TImrIimann (2) found that some 
samples of several spt‘cit‘s of Brassica germinated better at the 
alternalion 20 to 30 tiian at 20 , and that some samples were 
benefited by exposure to light. 

Summary. 

Samples of set‘d of various species and types of Brassica har- 
vested in Virginia were tested immediately after harvest and at 
various times during the succee<ling seven months at a wide 
range of constant and alternating temperatures. 

Seed of Brassica alba, white mustard, and B. jiincea, > Chinese 
yellow mustard i', germinated equally well over a wide range of 
teniperat!ues immediately after harvest. 

Seed of Brassica campcstris, Argentine bird rape, when freshly 
harvested, germinated very little at constant temperatures, better, 
but not completely, at various alternations of tempiTatures, and 
approximately com|>letely only with exposure to light and the use 
of a dilute solution of potassium nitrate to moisten the substra- 
tum. Three months after harvest, this seed was still somewhat 
sensitive to temperature of germination but, after seven months, 
germination was satisfactory except at 10® C. and 30®. 



56 


Seed of Brassica campestris, bird rape originally from India, 
when tested immediately after harvest, responded to germination 
temperatures much as did the Argentine bird rape, but was not 
benefited by potassium nitrate. Three weeks later, no essential 
difference in germination was 4'ound at the different tempera- 
tures. 

Seed of Brassica nigra, black mustard, for a period after har- 
vest germinated best at low temperatures of at 20 — 30° C. alter- 
nation with exposure to light. Seven months after harvest, ger- 
mination was markedly retarded only at 30°. 

Seed of Brassica juncea, leaf mustard, when tested immediately 
or soon after harvest, germinated well only at very low tempera- 
tures or with exposure to light. About a month later, it was not 
sensitive to temperature of germination. 

Literature cited. 

1. Franck, VV’. J., and 0. Wieringa. .Artificial drying and low tt‘nii)erature as 

means employed in obtaining an increase in germination of some vege- 
table seeds. Proc. Assoc. Off. Seed .Anal. N. A. 19, p. 24, 1928. 

2. Tlmrlimann, Leota. Germination of Brassicas (vegetable). Proc. Assoc. 

Off. .Seed Anal. N. A. 20, p. 71. 1928. 
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Comptes-rendus de livres, resumes. — Book-Reviews, 
Abstracts. — Bucherbesprechungen, Referate. 

*1. H. Beddows: 'Fhe shape of l!ie shoot-bud prophyll in the rye-grasses and 
broad-leaved fescues as a diagnostic character for their separation in 
the field. (Die Form der Sprossknospenscheide der Haygraser und der 
breilblattrigeii Schwingelarleii als diagjioslisches Unler.scheidungsmerk- 
nial auf deni Felde). — Welsh Journ. Agr. Vol. XIII, 1937, S. 190. 

Bei Wiesenschwingel (Festuca pratensisj ist das Fnde der Sprossknospen- 
scheide agbeslunipfl und abgerundet und ini allgenieinen ohne Haare. 

Bei den Haygrasern hat die Knospe eine scharle oder zugespitzle Form. Bei 
Italieiiischein Raygras (Lolium italicuni) ist die Knosjienspitze irn allgenieinen 
mil ilaaren besetzt, und diese Tatsache zusainmen init der Erscheiniing der 
mehr zugesjiitzten Seiten der Knospe kann in Zweilelsfallen als Merkmal zur 
Unlerscheidung der genannten Art von Englischem Raygras i Lolium perenne) 
dienen. 

Die Knospen von Rohrschvvingel | Festuca arundinacea) stellen erhebliche 
Unterschiede in der Form direr Umrisse dar, aber die pliimpen, breiten 
Knospen mit ihreni mehr oder minder abgestiiniplteii Ende kbnnen als Unter- 
scheidungsmerkmale herangezogen werdeii. Audi die .Stellung der Haare ist 
verschieden, Bei der gtMiannten .Art slelll jedoch die Anwesenheil von Uiiebeii- 
heiten (oder Ilaaren) ant den Blattrdirchen ein fast unfehlbares Erkennungs- 
merknial dar. 

Die Keimlingskoleoplile zeigt nur weiiig oder keine Korrelatioii zur Scheide 
einer .Sprosskinispe von einer ndfereii Ptlanze derselben .\rl, \seder in Bezug 
auf die Form Hirer Fnirisse iioch auf die Anwesenheit e[dderniiseher Haare. 

Will der Zusanimetifassung des Ver/ri.vsfT.s. 

/ UelHT.setzung von K. Sjvihy aus den » Herbage Abstracts*. 7, 1937, S. 334. 


A. B, Beddoivs: Notes on the shoot-bud prophylls ot certain Phleum, Alope- 
curus, Agrostis and Holcus spp. (Bemerkungen iiber die Sprossknospen- 
scheide bei gewissen Phleum-, .\lopecurus-, Agrostis- und Holcus-Arten) . 
Welsh Journ. Agr. Vol. XiV, 1938, p. 245. 

Nach der Herausgabe einer fruheren Arlieit (Herb. Abstr. 7. 334 — ^5. 1937) 
wurde es als zweckmassig Indrachtel, die Knospenforin bei anderen gewbhn- 
lichen Grasern zu untersuchen, um den Umfang, in welchem andere als die 
zur Stellung einer Diagnose im allgenieinen studierten Erseheinungen in diesem 
Zusatnmenhang ausgeiuitzt werden konnten, feslzuslellcn. 
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Die angewandte Knospenaiialysemethode entspricht der in dcr fruhcren 
Arbeit bcnutzten, und die Beschreibiing der Sprossknospenscbeide wird durch 
Umrisszeichnungen ergaiizt. 

M. //. 

/ Uebersetzung von K. Sjelhy aus den » Herbage Abstracls». 8. Abs. 1393. 


A. R. Beddoivs: The \aria}jility in, and nature of the spikelets composing the 
fascicle in Lomnnkin aiirea Moeiich. (Die Unlerschiede und die Natiir 
der den Biischel von Lamarckia aurea Moench. bildendeii Ahrchen). — 
New Phylol. 37, 1938, .S. 113. 

Die von verschiedenen ^Vrfas.sern gegebenen Beschreibungen der Biischel 
von Lamarckia aurea werden mit den bei Pflanzen, gebaiit nacli Samen aus 
Europa, Nord-Afrika und den Vereiniglen Slaaten Nordamerikas, gefundenen 
Formen verglichen. 

Der Biischel kann erhehliche rnterschiede in Anzahl und Charakter seiner 
zusammcnhdrenden .Ahrchen aufweiseii, in Anzahl der Bliitchen der iiber- 
wiegend fruchtbaren und der weniger fruchtbaren .Ahrchen sowie in der 
Stellung der vollstandigen (fruchtbaren oder Karyopsen bildendeii) Blutchen. 
Die in einem Biischel festgestellle Hdchstzahl von .Ahrchen war zehn, die der 
Karyopsen aber sechs. 

Die erzielten Hesultate deiiten daraut, dass alle die den Biischel bildenden 
Ahrchen homolog sind. 

1. R, H. 

/ Uebersetzung tvon K. Sjtdby aus den » Herbage Abstracts-^. 8. .Abs. 

1393. 1938. 


N. u. Bittern: liiiie neue Pflanze fiir Wiesen und Weiden in trockeiien Lagen. 
(A new plant for hay and pastures in dry regions). — > Wiener Land* 
wdrtschaftliche Zeitung*. 1937, p. 407; 2 fig. 

Plants of this species, Agropyruin cristatum, have been cultivated by the 
author for four years, and according to earlier experiment. s it is especially 
well adapted as a grass land plant in extremely dry regions. It does not 
require a fertile soil, Is resistant to drought and frost, gives a good yield for 
cutting as well as for grazing, and produces a relatively useful fodder which 
is palatable to cattle. 

E, ROGESHOFER, 

/ Translated by K, Sjelby, 
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W, Davies: Pn sciU-day roncopls of ^»ras.sland imi)rov(*ment. Abstract (Ge- 
gcnwartij,'c AuffassuJijs»(*n von Grunland-Verbessorunj?). — Hep. Brit 
Assoc. 1937. Absatz K. und M., S. 431. 

Die bei der Verbesseriing von Griinland zu beriicksichtigenden Faktoren 
sind die botaniscbe Ziisammensetzung, die Bewirtschaftung und die Boden- 
fruchtbarkeil. Die Zusamniensetzung der .Sanienmischungeii werden im liesoii- 
dereu Hinblick auf die Uolle der Griiser und der Leguminosen bei der Weideii- 
Verbesserung, der Hasennarl)enl)ildiing und der Krballung der l)olanischeii 
Zusuinmensetzung besju'oclieii. Die Bedeiilung (ier Stiimnie innerhalb der Ar- 
ten und die Methodi‘n zur Bewertung der fiir svissenschaflliclu* Zwecke 
gezuchlelen Staniine \v(‘rden angetidirt. (Siehe IIerl>. Hev. 5. 194 — 9. 1937j. 

A/. //. 

; Feberselzimg \nn K Sjelhtj nus den Herl>ag<‘ Vbstracts . 8. Vbs. 484. 1938. 


U'. Davies T \V I'fv/air Winter keep on teniporars less. ( Winlerfutler auf 
kur/dauerndcMi Wi ideni. J'inp. .lourn. Kxp. Agrie. <>, 1938, S. 5b9. 

Der \'ersueh wiirde geplaiil, inn die Menge von Winti'r- und Fnihlingstut* 
ter. die aul kurzdauernden Weideii bei verschiedeneii Dungungsbehandlungeii 
und versehiedener Hessirtsehattung erzeugt werden kann, und die Wirkungeii 
dieser Behandlimgen aul dn* ehemisehe Zusainmensetyung des dureh Aussaat 
von Mischungen son sow old gezuchteten Sainen als auch llaiidelssaiuen 
giwsonnenen Grunlutt(*rs /u unlersu<*hen. Die eriniltelten Kesultale zeigeii, dass 
1| die Mischung gezuehleler Samen sorzuziehen ist, 2» Dactylis glonierata 
dureh eine lange und Loliuni dureli eine kur/ere Herl>slruhe liegiinsligl wer- 
d«*n, wo diese zwei (iraser konkurrieren. 3i Naehl- Miweidung iin Vergleich 
mil Tages-,\bw eidung den (iraseitrag erlioht D sow old Thomasmeld als auch 
KalkstickslofI den (lesanilertrag erlndieii, of Farzellen. die von Juli geruht 
haben, erhehhchere Winterschaden autweisen, und dass das Gruntutter weui- 
ger svohlschineckeiid isl im Vergleiih mil anderen Parzellen, und hi dass 
man von .\nfang Siptemlier an jiiiige, kurzdaiiernde Weiden ruhen lassen 
kann, urn im Februar .Vprd Cirunfuller oline grdsseren Verlus! an Nahrwert 
zu erhalten. 

M //. 

/ relierseizung son A'. Sjelhy aus den Herbage Ahslracts». 9. Abs. 

30. 1939. 


W. Davies Si J, IL Western: I'he development of certain grasses and clovers 
during the seeding year, (Die Fnlwicklung gewisser Gras- und Kleearlen 
wahrend des Saaljahres). - Welsh Joiirn. Agr. Vot XllI, 1937, S. 152. 

Kin Studium iiber da.s Wachstum und die weitere Entwicklung des Bestaii- 
des versehiedener VWddepflanzen wahrend des erslen Jahres wurde mit beson- 
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derer Riicksichi aiif ihr prozenlisches Aufgehen und ihr Wachstum in deii 
ersten Wochen nadi der Saal von Lolium perenne, Dactylis, Phleuin, Trifo* 
lium pratense und T. repens durchgefiihrt. Dabei warden zwei konlraslierende 
Grasstamme (geziichlete Saat und Handelssaatj angewandt. Ein eingeheiider 
Bericht iiber die beniilzten Samenmischungen und den Versuchsplan ist an- 
derswo erslattet (Davies, Welsh Plant Breed. Sla. Bull. H. No. 15). Folgende 
Daten werden angefiihrt: a) die durchschnillliche prozenlische Erhaltung der 
gesaten Arlen, b) die Erhaltung von geziichteten und liandelsstammen, c) den 
Eiiifluss der Konkurrenz der Graser auf die Kleearten, d) den Einfluss des 
Botklees auf die Graser und e) den Einfluss von Zufuhr von Thomasinehl 
einen Monat nach der Saal auf das Wachstum. 

Nach deni hdchsten Aufgehen in Erde fallt die Pflunzenzahl uni 31 ®/o ini 
Juli und August des Saatjahres. Handelssaaten hallen sich besser als geziichlete 
( Weide) -Stamme und die gegenseitige Konkurrenz der verschiedenen Arten 
wirkt schon fiinf Wochen nach der Saat zuriick auf die Rascnnarbe. Rotklee 
verbessert die prozenlische Erhaltung der damit gesaten Graser. Thoinasmehl 
fordert das Wachstum der gesaten Graser, driicken aber die Kleearten nieder, 
wenn diese mil Grasern gestil werden. 

A/. //. 

/ Uel>er.selzung von K, Sjelhij aus den ^Herbage Abstracts 7. 282. 

1937. 


G. Evans: .Seed production of a pasture type ol ryegrass. ISaniengewinnung 
eines Weidentyps von Raygras). - Welsh Journ. Agr. Vol. XHI, 1937, 
S. 125. 

Die Resultate folgeiider fiinf Versuche werden bekannt gegebeir 1) Ein Ver> 
gleich zwischen drei Methodeii zum Anbau von Aberystwyth S. 23 Weideii- 
Lolium perenne zwecks Sameiigewinnuiig, d. h. ai 2 acres breilwiirfig ))esat 
mil einer Saatmeiige von 28 lb. pro acre unter Sommergerste, b) 2 acres, in 
Reihen in Abstanden von 2 Fuss mit einer .Saatmeiige von 6 lb. pro acre unter 
Sommergerste besat und c) 1 acre, in Ueihen in .\bslanden von 2 Fuss mil 
einer Saatmengc von 0 lb. pro acre ohne Schutzbestand liesal; 2) cine Fnter- 
suchung der relativen Vorziige von .sechs Saatmethodeii zur Sameiigewinnuiig 
(Breitsaat und Reihen.saat bei ver.schiedeneii .Abstanden und Saatmengen .so- 
wie bei verscliiedeiier prozentualer Zusammensetzung von Phleum<MLschuiigen; 
3) ein Versuch zur F^ntscheidung, oh die nachteilige Wirkung eines Schutzbe- 
standes (durch Versuch 1 gezeigtl beseitigl werden kann; 4) ein Studium iiber 
die Wirkung der Saatmenge auf den Samenertrag von Alierystwyth S. 23 Ray- 
gras und die Einwirkung eines gewissen Anteils von Trifolium repeiis und 
Phleum in Raygrassamen auf den Samenertrag; 5) ein Studium tilier die Wirk- 
ung von Abweiden auf den Samenertrag von Alierystwylh S. 23. 

M. H, 

f Uebersetzung von AT, Sjelby aus den » Herbage Abstracts^ 7. 353* 

1937. 
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//. V, Garner, .1. //. Hoare, II. C. Long, H. G. Siapledon, F. Ragns and T. 
Wallace: Prolit from fertilizers. With a foreword by the Right Hon. 
Viscount Bledlsloe. (Nutzen von Dungemitteln. Mit einein Vorwort von 
Vicomte Bledisloe). — London: Crosby Lockwood and Son, Ltd. 1936, 
176 S. 

Die Teile dieses Buches, die von besonderem Inleresse fiir die Leser dieser 
Serie sind, sind Kupitel 4 und 5, beide von H. G. Slapledon. Sie besprechen 
beide die Diingung von ausdauemdem und kurzdauerndem Grilnland sowie 
die Hiigelweiden. 

Bei der Verbesserung von Iliigelrasennarben wird das griindlichste Vor- 
gehen gewdhnlich sein, den Boden zu kultivieren (kraftiges Rechen), mil 
Sainen zu besaen und kraftig zu diingeii. Das am geeignetsten Diingermillel, 
urn cine sich wahrend mindestens 4 Jahre verbessernde Rasenschwarte zu 
erzielen und zu erbalten, isl (in cwt. pro acre), wie bei den walisischen Vcr- 
suchen festgestellt: Kalkslicksloff = 1 ; Thornasmehl (15 ® o P-»05)=r2; gemah- 
lene Kalksteine-' 10. 

R. O. 

/ Leberselzung von K. Sjelhg aus den > Herbage Abstracts^. 7. 1. 

1937. S. 89. 


V. ilafner: Die Verbreitung der Roggensorlen in Niederbsterreich, Burgeii- 
land und Steiermark. (The distribution of varieties of Rye in Lower 
.\ustria, Burgenland and Styriai. — Die Landeskullurv, Vienna, 1938, 
p. 61 (>3, 3 tables and 1 map. 

Enquiries and statistics show that, in addition to native dand» varieties, 
breeding varieties of B\e are commonly cultivated in lower Austria and 
Styria, while in Burgeiilaml the eultivatioii of lamL varieties predominates. 
The Melk, Tvrnaii, Kdelhot, and Marehfeld varieties of R\e show the widest 
liistribution in Lower Austria, while Lossdort Reform Rye, Wienerwald and 
Schlagl varieties are cullivatetl only to a small extent. On the other hand, the 
Melk and Scldagl varieties are extensively grown in Styria, where the Reform 
and Wienerwahi varieties are used only in very small quantities. Of the breed- 
ing varieties only Melk and Tyrnau Rye are cultivated in Burgenland. Gene- 
rally speaking the cultivation of the breeding \arieties. which are usually de- 
rived from native *land» s’arieties, depends on the biological-climatic conditions 
obtaining in each cultural district. Thus the Melk, Wienerwald, Edelhof and 
the Schlagl varieties are particularly well adapted for comparatively cold cli- 
mates with a relatively high rainfall, while in the case of districts with a 
small rainfall the Tyrnau and Marehfeld varieties are of importance. 

E. ROGEMiOFER. 


{ Translated by K. Sjelby. 



62 


S. G. Heintze: Keadily soluble manganese of soils and Marsh Spot of [)eas. 
(Leicht losliches Maiigan im Boden uiid » Marsh Spot» bei Erbseii). — 
Journal of Agricultural Science, Vol. XXVJII, HKIS, S. 175 — 186. 

Friihere Untersiichungen iiber die in England als » Marsh Spot» bekannte 
Krankheil bei Erbsen batten ergeben, dass sie nicht-parasitisch und nichl niit 
Mangel an Kabum oder Diingerbehandlung im allgemeinen verbundcn sei. 
Bei einer rnlersuchung iiber das Auftreten von Marsh Spot^ in Holland 
wurde nachgewieseii, dass das Uebel gewbhnlich in alkalischen Boden und in 
verhaltnismassig jungen Poldern auftrat. Eine Entersuchung des Romney 
Marsch-Areals in England ergab eine Korrelatioii zwischen der Intensitut des 
^ Marsh vSpot>‘-Schadens und dem Bodentypus in V'erlundiing mil der H<)he 
des Grundwassers. Spiiter isl der Gedanke ausgeworlen worden, dass die 
Krankheit auf Mangel an zugangliehem Mangan ziiriickzutiihren sei, und auf 
Gnind dieser Ansichl hat tier \'erfasser lypische Bodenproben von tier oben- 
erwahnten Romney Marsch-Unlersuchung herbeigesehallt und zwar zu Labo- 
ratoriumsuntersuchungen iiber das leiehter Ibsliehe Mangan. 

Bodenproben von do Feldern — bei der \(»n Furneauv und Glasscock vor- 
genominenen Eiitersuchung \on Hrbsenboden aus dem Romney Marsch Areal 
von Kent eingesammelt -- wurden untersucht, und es wurde festgestellt, dass 
zwischen der Marsh Spot -Krankheit von Erbsen und der Bodenreaktion 
eine engere Beziehung hesteht als zwischen der genannien Krankheil und item 
Bodentypus oder der Bodenstruklur. .Saure Boden produzierttui von Marsh 
Spot* befallene Bestande nichl, dagegen abcr tin* meislen alkalistdieii Boden. 
Die meisten der unteisiuhten Romnes MarschbiKlen enthielten merkban* 
Mengen freier Manganoxyde und salzidslichen Mangans. Die Marsh Spot - 
produzierenden Boden enthielten weniger salzlosliches Mangan als diejiuiigcn 
mit Erbsen, die kcinen Befall von dieser Krankheit aulwiesen, aher tlieser 
rmstand beruhte im ^wesentlichen auf dem Konirast zwischen saureti und 
alkalischen Boden. Innerhalb der alkalischen (iruppe dir Romney Marsrh- 
boden konnte jedoch bei tleii I ritersiichungen aid (iehalt an salzltislichen 
Mangan nichl iniiner zwischen koiilrastierende Bbtleii iinterschieden werdeii; 
drei der hini alkalischen Boden, aul denen die Erbsen keinen iielall son 
5 Marsh Spoti» aufwiesen, zeigten einen kieinen Gehalt an salzlbslichem 
Mangan. 

Es wurde nachgewiesen, dass ein einziger .Vuszug mil normalem Kalzium- 
Xitrat elKMiso etfekliv war zum Gharakterisieren der Boden wie Steenbjergs 
Auslaugungen mil normalem Magnesiutn-Nitrat. Verdiinnle Sauren loslen 
mehr Mangan auf als die Salzldsungeii, so z. B. ergab Zitronensaure hdhere 
Resullate durch die Reduktion der Manganoxyde. Das saureldsliche Mangan 
stand jedoch nirht in Beziehung zu dem Auftreten von Marsh Spot*. 

Boden, auf welchen Hafer und Zuckerrulnui von DorrHeckenkranklieit be- 
fallen waren, enlbielten nur wenig oder kein salzlb.siicbes Mangan. Verweii- 
dung von Mangan-.Sulphat, das die Erkrankungen auf dem Felde beseitigte, 
bew'irkte eine wesenlliche Erbohung de.s sulzl6.slicheii Mangans in den Boden. 

Ein wcilerer Versuch, bei welchem Erbsen in Topf-Kultiiren in mangan- 
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manj»oln(ier Hr(U‘ und in einor Sand-Bentonil-Mischung gebaul wurden, wurde 
vdrgeiioinmen. Unlcr dieson VVrhallnisseii lierangcwachsene Pl’lanzen produ- 
ziiTten » Marsh Spot^-befallene Saineii. Zuluhr von Mangan-Sulphat erhdhte 
den Manganinhalt der Sanien, insbesondere in Sand-Henlonit, und l)ewirkte 
eine effektive Heduktion des Auftretens von »Marsb Spot . 

C. C. HRETT. 

( Pelierselzi von K. Sjelhij. 


d. livnxo S: li. lUvlijuard: Sortskeiidelegn hos nogle i Danmark dyrkedt* 
Bygsorler. (Sortojiinerkinale ziir Unterseheidung einiger der in Dane- 
inark gebaiden (ierslensorlen; Mil englischer Zusainmenlassung) . — 
Tjdsknlt ior lMantea\l, Bd. A'X S (>()(> 

Die Verlasser bezs\ eekteii. Merkmale zur L’nlerselnudiing !> der Korner, 2i 
unler e\lrt‘inen V'ei haltnissen im (lewaelisliaiis ange/ngener Pllanzeii und .'b 
ant dein Felde aulgegangener IMIanzen zu linden. 

1 ) Kornrrhcnnzeiclirn. 

Fine rntt'rsiielning der Zaline aid dtm Seilenruekenner> on ver.sehjedener 
(iersteiisorh'U iTgab. dass die Soiien aid' (iriind der Anzald dieser Ziduie in 
\ier (jiiipfien eingeleill werden ki'mnen. numheh in a' eine mil unbezahnten 
.Seihmriiekt'nnervtm lAbed Vrelierdiersteu b) erne, die * i ]>ezahnte Seilen- 
ruekenmu'veii ha! 'Majadjerste. eine n«*iie Zuchtung von Keiiia und teilweise 
die alle Kenia (lerslei, ei eine, da* * j bezainde .Seilenrnekenner\ on aidweist 
dbiiderdiersle' und di eine mil Noilbe/alnden Seilenruekenner\en lOpal- und 
It'ihveise die alte Kemadjorstei . Die Kurve dtT IFtztgenannlen zeigl, dass 
diese als zvvei T>pen l»esleld \iisstT diesen Kennzeieheii gibl es noeh eine 
gauze Anzaid, so z H. I'orm, Kraiiseliing der Seliale und Faiiie <ier Ner\en 
usw,, die niiher besehriebeii \Nerden. 

2 1 P Hanzen mil xeromorphen Eiyenschaftt n 

In magerein Sand in Tonsclialen iin (iewaehshaus herangewachsene Pflan- 
zen enlvviekelten gewisse bei der Sortenbeslimmung verwendbare xeruinorphe 
Kennzeieheii. Im Winter muss tier Tag dureh Verssendung kiinstlieher Be- 
leuehUiug verUingi rl wenleii. Die IMlaiizeii durt’leii nur 1 - 3 Korner anselzen. 
Bei stark entwiekelten Ptlaiizen sersehwinden diese Merkmale. Bei Maja- 
Gersle ist gerade unter der Aehre der Halm mil selir dichten. kleinen, feinon 
iiauren versehen, ssogegen aber b<‘i Keniadicrsle der entsprecheiide Steiigeb 
teil enlweder glatt oder leieht belmart ist. CioldTlersle ist leicht behaart wie 
Kenia, wiihrend Opal- und Bimier-Gerste, was die Behaarung lietrifft, eine 
Stellung zwischen Maja- und Kenia-Gersle einnimmt. Fernor ist das untersle, 
unfruchllmre (ieleiik der Aehre mehr gekrummt bei Maja- als bei Kenia- 
Gersle. Bei Binder-Gersle ist es langer als bei den zwei vorgenannlen Sorlen. 
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3) Normale Pflanzen. 

Bei der Sorlenbestimmung konnen folgende Merkmale herangezogen wer- 
den: 

Zeit des Aehrenschiessens. Die Sorlen konnen in zwei Gruppen, die mit 
einem elwa achltagigen Zwischenrauin in Aeliren schiessen, eingeteilt werden. 
Die Pflanzen dieser zwei Gruppen konnen auf Grund dieses Kennzeichens 
unlerschieden werden. 

Halmldnge. Die Sorten konnen in drei Gruppen eingeteilt werden, d. Ii. 
eine kurzhalmige, einc mittellanghalinige und eine langhalmige. Langhalniige 
Sorten sind von den kurzhalinigeren Icicht unterscheidbar. 

Farhe, Einige Sorlen unterscheiden sich in dieser Hinsicht von den anderen, 
so z. B. die goldengriiue Sieger-Gersle; auch Prenticc>Gersle unterscheidel 
sich diesbeziiglich von Abed- und Spratl Archer-Gerste. 

Blatthreite, Prentice-Gerste hat breitere Blatter ais Abed- und Spratt Ar- 
cher-Gerste. 

Aehrenldnge und -Breite. Kurze und breite Aehren sind bei der Kenia- und 
Maja-Gerstc vorhanden, wahrend die langsten und schmalsten Aehren sich 
bei der Prentice-, Abed Archer- und Spratt Archer-Gerste vorfinden. Binder-, 
Opal-, Sieger- und Rex-Gerste iiehmen eine Zwischenstelluug ein. 

Biegung der Aebre. Gegen die Reifezeit zeigt Gold-Gerste eine charakteris- 
tische Biegung des Haimes unter der Aehre. 

Form des niedrigsten unfruchtbaren Gelenkes und der kragenartigen Er- 
weiterung unter der Aehre, Bei Kenia-, Maja-, Opal-, Gold- und Sieger-Gersle 
ist das friiher erwahnte Gelenk kurz und die kragenartige Erweiterung unter 
der Aehre flach, wahrend l>ei Binder-, Prentice- und Rex-Gerste das Gelenk 
lang und die erwahnte Erweiterung .schalenforniig ist; bei Al>ed Archer- und 
Spratt Archer-Gerste ist das Gelenk kurz und die Erweiterung schalenforniig, 

Begrannung, Die Sorten konnen in drei Gruppen eingeteilt werden, d. h. 
eine kurzbegrannte, ehie mittellangbegrannte iitni eine langbegrannte. 

Hullspelzen. Die Sorten konnen in drei Gruppen unterscheiden werden, d. h. 
eine mit kurzen, eine mit millelgrosseii uiid eine mil langen Spelzeii. 

Korner. Einige der Kdrnerkennzeichen konnen elK*nfalls auf dem Felde 
herangezogen w’erden, so z. B. Bezahiiung der Seitenriickennerven, Behaarung 
der Basalborste usw\ 

A. HEBS0, 

/ Uebersezt von K. Sjelby, 


B, Hull: Effect of environmental conditions, and more particularly of soil 
moisture, upon the emergence of peas. (Wirkung der umgetamdeii Ver- 
haltnisse, insbesondere der Bodeufeuchtigkeit auf das Auflaufen von 
Erbsen). — The Annals of Applied Biology, Vol. XXIV, 1937, S. 681 
—689. 

Der Verfasser fiihrt an, dass allgemein bekannt ist, da$s unter fiir die 
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Keimung uiiguiisiigen Feldverhaltnissen rundsamige Erhseiisorteii einen bes- 
seren Pfianzenbcstand geben als runzelige Sorlen, und dass os tiblich ist, 
eine rundsamige Sortc bei Fruhsaatcn uad eine runzelige bei Spatsaalen zu 
verwenden. Da runzelige Sorlen Erbsen von ausgezeichnetem Gesclimak pro- 
duzieren, isl jedes Vorgehen, das den Pflanzenbesland vergrossert und das, 
wenn mdgUch, den Tag, an deni die Erbsen mil Vorleil gesal werdeii konnen, 
vorruckt, ausserordentlich werlvoll. Eine kurze Uebersichl iilier die die Vor- 
behandlung von Erbsen mil Heizmiltelii belreffende Lileratur wird gegeben. 
Diese Uebersichl zeigl, dass im allgemeinen ein grdsserer Besland als Hesul- 
lal verschiedener Vorliehandlungen erwartel werden kann. 

Die Versuchsresullate sind ausfiihrlich beschricben. Die Versuche wurden 
durchgefiilirl, um das Verhalten von mil einer geeignelen organischen qiieck- 
silberhaltigen Samenbeize behandelleii Erbsen nach Aussaal an verschiedenen 
Tagen den ganzen Winter und das gauze Friilijahr bindurch, und zwar auf 
zwei verschiedenen Lokalitaten verschiedener Bodentypen, zu l)eobachlen. Die 
Arbeil wurde ini Winter und Friihjahr 1933 — 34 und im Fruhjahr 1935 
durchgefuhrt, wobei zwei Erbsensorteii, eine runzelige und eine rundsamige, 
verwendel wurden. Bei jeder Saat wurde eine Ueihe ^on 100 Samen jedcr 
Behandlung unterworten. und die Kontrollversuche wurden in zwei Wieder* 
holungen ausgefiihrt. Die Bodentemperatur und die Bodenfeuchligkeil wurden 
(taglich bzw. in Abstanden von 7 — 10 Tagen) genau gemessen. 

Bei dem benutzten Material wurde gelunden, dass Samenbeluindlung aus- 
iiahmslos einen grosseren Keimlingsbesland bewirkte, wogegen aber der Um- 
fang dieser Zunahme nach den verschiedenen Saatzeiten schwankte. Die run- 
zelige Sorte zeigle eine rnehr ausgesprochene Zunahme als die glattsamige. 
Wahrend nietlrige Bodentemperatur im allgemeinen mil geringem Autlauteii 
<h‘r Pflanzen in Wechselbeziehung steht, zeigen die Ergebnisse jedoch, dass 
<lie Bodenfeuchtigkeil einen noch grosseren Eintluss aid das AidUuden der 
Krbsenkeimlinge bewirkte, indem dieses Auflaufen durch grosse Bodeideuch- 
ligkeil erheblich reduziert wurde. Es slellte sich deiitlich heraus, dass aller- 
dings ein Toil dieses Uelnds durch Beizmassregeln beseitigl werden konntc. 

Topfversuche unter kontrollierlen Bedingungen zeigten, dass bei grosser 
Bodenfeuchligkeil -- - und zwar bei Verwendung unsterilisierter Erde — das 
Auflaufen der Erbsenkeimlinge ausserordentlich niedrig war, und dass die 
Vermiiiderung des Keimlingslwstandes sich hauplsachlich auf die Tuligkeil 
von durch den Boden iibertragenen Organismen zuriickfiihren Hess. Es wurde 
nachgewie.sen, dass eine Fusariumarl und ein Algeiipilz, von erkrankten Keim- 
lingen isolierl, bei holier Bodenfeuchligkeil imstande waren, eine hohe Sterb- 
lichkeil von Erbsensameii und -Keirnlingeii zu verursachen. 

C. C. BHETT. 

/ Uebersezt von K. Sjelhy. 


E. F. Jones: Sales of varielies of »seed* oals by farmers’ co-operative socie- 
ties ill Wales. (Verkauf verschiedener Sorlen von Saathafer durch die 
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landwirlschaftlichen Konsumvereiiie in Wales). — Welsh Jouni. Agr. 
Vol. XIII, 1937, S. 230. 

Der im obenerwahnten Artikel besprochene Verkauf von Hafer umfassl 
etwa 8 ®/o der fiir das Besaen des gesamlen Haferareals in Wales erforder- 
lichen Samenmengen. Die von den Landschaften Anglesey, Denbigh, Flint, 
Montgomery und Radnor sind mager und umfasseii weniger als 5 ®/o der 
besaten Areale. Diese Kenntnis beschrankt daher die Analyse der Verkaufe 
und ihrer geographischeii Verteilung auf die iibrigen Grafschaften. 

Unter den als Grad I bezeichneten Sorteii ist Victory hervorragend und zeigt 
die grdssle und weiteste Verbreitung; andere Sorten zeigen eine niehr be- 
schrankte Verteilung, d. h. Abundance auf Glamorgan und Monmouth, Supre- 
me auf Monmouth, Pembroke und Teile von Carmarthen. Die letzt erwahnte 
Sorte ist niichst der Viktoria-Sorte die am meisten begehrte in Siid-Wales. 
In Zentral- und Nord-Wales nehmen gelbe Hafer, wesentlich Goldregen II, 
die entsprechende Stellung ein. 

In der als Grad II bezeichneten Gruppe ist die Sorte Black Tartarian vor- 
herrschend in Pembroke und Glamorgan, Radnorshire Sprig in Monmouth 
und West Brecov und die Potato- Ilafersorten in Merioneth und Cardigan. In 
Carmarthen ist die Nachfrage grosser und allgemeiner, in Caernarvon dagegen 
wird von dieser Gruppe wenig verkauft und auf Potato und ein bisschen Black 
Tartarian beschrankt. 

In der als Grad III bezeichneten Gruppe ist der Verkauf von Ceirch-dubach 
auf Pembroke, Siid-Cardigan und Teile \on Carmarthen beschrankt, wahrend 
Merioneth und Nord-Cardigan und Carmarthen fast ausschliesslich fiir den 
Verkauf von Ceirch Llwyd beschrankt sind. 

Resultate, die eine Verteilung der Sorten auf Grund der Samenfarbe zeigen, 
liegen vor. Weisse Sorten weisen eine allgeineine Wrteilung aul, wahrend 
schwarze Sorten von niichstgrosster Bedeutung in deii siidlichen Grafschaften 
und gelbe in den zeiitrdlen und den nordlichen Gralschaflen sind. Die wahr- 
scheinliche geograpische Bedeutung dieser Verteilung wird besprochen. 

Die Verhaltniszahlen fiir den Verkauf der drei Gruppen sind wie folgt: 

Fiir ganz Wales Grad I, 51,9, Grad II, 41,1 und Grad 111, (>,9. 

Fiir Glamorgan, Carmarthen, Cardigan, West Brecon und Pembroke bzw. 
48,9, 43,4 und 7,7. 

Fiir Merioneth bzw. 30,8, 85,4 und 3,8. 

Fiir Caernarvon bzw. 86,1, 13,8 und 0,1. 

Diese Verhaltniszahlen werden in Beziehung zu den Fruchlbarkeitsverhalt- 
nissen und der allgemeinen Bewirtschaftung' der Areale besprochen. 

In den anderen Grafschaften, fiir welche weniger typische Verkaufe berich- 
tet sind, scheint die durchschnittliche Nachfrage der Sorten der als Grad I 
bezeichneten Gruppe im allgemeinen grosser, als fur Wales als eine Ganzheit 
gezeigt wurde. 

Autors Zusammenfassung. 

/ Uebersetzung von K. Sjelby. 
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//. Kaserer, Siinden im Kleebaii. (Errors in (Clover cultivation.) — Vienna 
1938, p. 13—16. 

The author examines Ihe most frequent faults of the peasants in Austria 
with regard to Clover cultivation and arrives at the following conclusions. In 
many of the districts that are especially well adapted for grass land cultiva- 
tion too little attention is paid to the growth of Clover. The preparation of 
the soil frequently appears to he defective, its manurial condition unsatisfac- 
tory and in many cases a proper rotation is not practised. Uncleaned or 
dodder-infested seed as well as unsuitable varieties of inferior provenances 
are used, both of which incur extra labour and unfavourably influence the 
yield of fodder. F'inally it frequently happens that the harvest does not take 
place in proper time and this also causes serious losses in the quantity as 
well as in Ihe quality of the fodder obtained. 

/:. liOdHSHOI ER 

! Translated by K Sjelby. 


E Korsmo. Weed Plates Planches des Mauvaises herbes — Unkrauttafeln. 

This work by Professor E. Korsmo of Oslo (Norway I, published by Norsk 
Hydro Ltd and sold by Koehler Volckmar. Leijizig, is an extremely fine 
collection of coloured plates representing a considerable number of weed 
plants. It comprises 3 series of 30 plates each (issued in 1934, 1935, and 1938 
resp.) with reproductions of 138 species of weeds, viz: 


Achillea millefolium, 
ptarinica, 

Aegopodium jiodagraria, 
Agroiiyrum repeiis, 
Agrostemnia githago, 
Agroslis speca venti, 
stolonitera. 
Allium oleraceuin, 

schoeiioprasum, 

ursinuni, 

> vineale, 

Anchiisa arvensis, 
Anthemis arvensis, 

» tinctoria, 
Arabis arenosa, 
Artemisia vulgaris, 
Atriplex patula, 

Avena fatua, 

Baldingera arundinacea, 
Harbarea vulgaris, 


Berteroa incana, 

Bidens tripart ilus. 

Brassica campesiris, 

Bromus mollis, 

secalimis, 

Bunias orientalis, 

Caltha palustris. 

Campanula rapunciiloides, 
('.apsella bursa pastoris, 
C^ardamine prateiisis, 

('.arduus crispus, 

Centaurea cyanus, 

Chaerefoliiim silvestre, 
Chenopodium album, 

> bonus Henricus, 

^ glaucum, 

^ polyspermum. 

Chrysanthemum leucanlhemum, 
" .segetum, 

Cirsium arvense. 



68 


Cirsium heterophyllum, 

» lanceolatuni, 

» palustrc, 

Convolvulus arvensis 
» sepium, 

Cuscuta epilinum, 
trifolii, 

Daucus carola, 
Delphinium consolida, 
Deschampsia cacspitosa, 
Epilobium angustifolium, 
Equisetum arveiisc, 

» palustre, 

» silvaticurn, 

Erodium cicutarium, 
Erysimum cheiranlhoides. 
Euphorbia cyparissias, 

» helioscopia, 


Fumaria officinalis, 
Galeopsis ladanum, 

» speciosa, 

» tetrahit, 

Galinsoga parviflora, 
Galium aparine, 

» mollugo, 

Glechoma hederacea, 
Holcus lanatiis, 
Hyoscyamus iiiger, 
Jasione montana, 
.luncus effiisus, 

» Leersii, 

Knautia arvensis, 
Lamium album, 

amplexicaule, 
» purpureum, 
Leonlodon autumnalis, 



Curled Dock (Rumex crispus L ). 



Charlock (Sinapis (irnensia L.) , Field Cabbage (Brassica canipestris L.) , and 
Wild Hadish (Haphanus raphanistriim L.), 


Lepiduin campostre, 

-i clraba, 

Linaria vulgaris, 

Loliuni teimilenliini, 
Lychnis flos cuculi, 

Malva neglecia, 

» pusilla, 

Matricaria chamomilla, 

» inodora, 
Mentha arvensis, 

Myosotis arvensis, 

Nardus stricta, 

Papaver argeinone, 

» dubiuni, 

» rhoeas, 

Plantago lanceolata, 

» major, 

» media, 

Poa annua, 

Polygonum amphibium, 

» aviculare, 

» bistorta, 

» convolvulus, 

» hydropiper, 

» lapathil'olium, 


Polygonum f)ersicaria, 
Polentilla anserina, 
Prunella vulgaris, 
Hanunculus acer, 

» ficaria, 

rei>ens, 

Raphanus raphanistriim 
Khinanthus major, 
Horijia silvestris, 

Humex acetosa, 

^ acetosella, 

>' crispus, 

domesticus, 
obtusitolius, 
Senecio jacobaea, 
viscosus, 

> vulgaris, 

Silene venosa, 

Sinapis arvensis. 
Sisymbrium ofticinale, 

» Sophia, 

Solanum nigrum, 
Sonchus arvensis, 

» asper, 

» oleraceus, 
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Spergula arvensis, 
Stachys palustris, 
Stellaria media, 
Taraxacum officinale, 
Thiaspi arvense, 
Tussilago farfara, 


IJlmaria pentapetala, 
Urtica dioica, 

» urens, 

Vicia villosa, 

Viola tricolor, 
Viscaria vulgaris. 


The plates are 84X64 cm in size and carry the name of each species in 
Latin, English, French, German, and Norwegian. In the explanation supple- 
menting the plates names are aLso given in a number of other languages. 
Each species is reproduced in full size and natural colours, and flowers, 
fruits, seeds, and other details are also reproduced on an enlarged scale. The 
plates show the evolution of the species from seed to fully developed plant. 
The two reproductions given here will give an idea of the qualities of this 
work belter than any description can do. The supplements are published in 
English, French, German, and Norwegian and contain explanations and further 
descriptions of each species. 

This excellent work is in every respect most reliable and first-rate, and it is 
certainly a very good material for object-lessons not only at agricultural and 
other professional schools, higher and lower, but also for the individual who 
is engaged in agriculture or horticulture. 

The plates, complete with supplements in the language desired, sell at a 
price of Rmk 66: — in paper sheet form; pa.sled on heavy leather paper with 
cloth edges Rmk 114: — and pasted on card-board with cloth edges Rmk 
147:--. 


HEHSFRID W ITTE. 


H. Kusatz: Praktische Auswirkungeii des neuen Karloffelsaatgulanerkennungs- 
verfahrens. (Practical application of the new methods of certifying seed 
potatoes). — 43ie Landeskullur% Vienna, 1988, p. 27 — 86; 2 Tables. 

For the methods of certifying potatoes in Austria the Dutch system has 
served as a model. Seed potatoes which are to be certified should be genuine 
and pure as to variety and moreover healthy. Distinction is made between 
three classes (A, B & C) according to their sanitary condition. As to the selec- 
tion of the individual plants both positive and negative methods were em- 
ployed. The positive selection was only made in connection with an examina- 
tion of the breeder’s stocks while the negative selection look place with the 
commercial grower. It was particularly endeavoured to reject all virus disea- 
sed plants or even such as were only suspected of being attacked by diseases. 
To do this two field inspections, at least, are necessary. The diseases most 
frequently met with were mosaic, leaf-roll and potato-leaf-curl, Phytophlora- 
rot of tubers and bacterial ring disease. 

E. ROdENHOFER. 


/ Translated by K. Sjelby, 
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W. E. J. Milton: The yield of certain miscellaneous herbs compared with gras- 
ses when grown in drills. (Der Erlrag gewisser Pflanzenmischungen im 
Vergleich zu Grasern hei Aussaat in Reihcn). — Welsh Journ. Agr. 
Vol. XIV, 1938, S. 196. 

Die bei dein vorlaufigen Versuche herangezogenen Pflanzen waren Arten 
von Planlago, Taraxacum, Ilypochoeris, Achillea, Grepis und Ranunculus. Die 
Griiser waren Dactylis glonierata und Lolium perenne. Die Saalmenge belrug 
sechs lebensfahige Samen jeder Art pro Linear-Zoll (= 2 54 cm). Die in ver- 
schiedenen Zusammenstellungen angefiihrlen Erlriige sind in lb. pro 1/100 
acre von luflgetrocknetem Material, aus vcrschiedenen Schnilten unler den 
verschiedenen Rehandlungen gewoniien, ausgednickt. Die Daten werden als 
geiuigend interessant betrachtet, um die Einleilung eines Parzellen-Rasennar- 
beii-Versiiches zii rechifertigen. 

.V //. 

/ I'ehersetzung von A’. Sjelby aus den Herbage Abstracts^'. 8. Abs. 

1172. 1938. 


U'. E. J. Milton: A comparison of the herbage yields trom broadcast plots 
versus cultivated drills of certain species and strains ot grasses. (Ein 
Vergleich zwischen (iriinfutterertrag von breitwurfigen Parzellen und 
demjenigeii von kulli\ieiien Reiheii gewisser Grasarten und -stamme). 

Welsh Journ. Agr. V«»l. XIV, 1938, S 2[)3. 

Ein Wrsuch wurde angestelll, um Unterlagen betretfs des Ertrages von 
Grasern, nach den zwe’i Saatmethodeii gesat, zu erhalten und um ein Mah- 
.syslem zu ermitteln, das fur die Produktion \on Gras zum Trocknen geeignet 
sein wiirde. Das Material umlassle geziichtele Stamme \on Lolium perenne, 
Dact>lis glonierata und Phleum pratense. Lotus corniculatus wurde noch mit 
eingeschlossen und zwar zur Ilerbeifuhrung der Entscheidung, ob diese Legu- 
minosenarl den Ertrag der gesamten Griiser beeinflusst oder nicht. 

Einzelheiten werden mitgeteilt betreffs 1) der Reziehung zwischen den 
Ertriigen der verschiedenen Erntejahre (in einer dreijahrigen Periode isl die 
Rreitsaatmethode der Reihensaatmethode bei einem Reihenabstand von 2 
Fuss liberlegen), 2) des Gewichtes des Grunfutters (in lb von ofengetrockne- 
tem Material ausgednickt) ver.schiedener Arten von breitwiirlig besalen Par- 
zellen und von Reiheii bei verschiedenen Abstiinden. 

M, //. 

/ I'ebersetzung von K. Sjelby aus den 'Herbage Abstracts'. 8. Abs. 

1531). 1938. 


W. E. J. Milton: The effect of irrigation on the palatability of certain grass 
and clover species grown in plots of pure species. (Die Wirkung von 
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Bewasserung auf die Schmackhafligkeil gewisscr in Parzellen in Rein- 
bestaiid gcbauler Gras- und Kleearten). — Emp. Journ. Exp. Agric. 6, 
1938, S. 151. 

Die bclrelTeiiden Arleii wareii geziichtete Slamme von Lolium perenne, Dac- 
lylis glonierata und Phleiim pra tense zusammen mit Zweischniltigem engli- 
schem Tri folium pra tense und wildem T. repens. Die Bewasserung bewirkte 
eiii besseres Wachslum sowie cine bessere Schmackhaftigkcit des Griinfutlers 
wahrend einer Reihe von Abweidungen (einschliesslich Fruhlingsabweidung 
nach einer feuchlen Saison) ; die Wirkung war etwas verschieden bei den ver- 
.schiedenen Arleii; bei Knaulgras war sie weniger ausgesprochen. Es wurde 
feslgeslellt, 1) dass die Pflanzen hinsichtlich der Anzahl von Wurzelsprossen 
auf die Bewasserung verschieden reagieren, dass sie aber, was Lange und 
Dicke der Wurzelsprossc betrifft, ein kriiftigeres Wachslum aufweisen, und 2) 
dass gnissere Pllanzendichle wahrend der Bewasserungsperiode darauf zu- 
riickgefuhrt werden kann, dass cine grossere Menge von organischem Slick- 
sloff und Phosphat den Pflanzen zugaiiglich gemachl wird. 

M, //. 

/ Ueberselzung von A’. Sjelby aus den » Herbage Ab.slracls». 8. Abs. 

1588. 1938. 


G. W. Padwick: Complex fungal rotting of pea seeds (Komplizierte Pilzfiiul- 
nis von Erbsensamen). — The Annals of Applied Biology. Vol. XXV, 
1938, S. 100—114. 

Schlechtes Auflaufen von sowohl Garten- als auch Felderbsensorten auf 
dem Felde erreicht haufig einen solchen Grad, dass es ein hemmender Faklor 
beim Anbau von Erbsen'wird; trotzdeni sind die Ursachcn dieser schleehten 
Bestande in England noch niemals genau festgestellt worden. Nach Lileralur- 
angaben verursachen viele Fusariumarlen und zu einem gewissen Grade auch 
andere Pilze (Mycosphaerella pinodes, A.scochyta pinodella, Aphanomyces 
euleiches und Rhizoctonia solanii Wurzelfaule oder Fusskrankheit in Erbsen 
in verschiedenen Teilen der Welt. 

Im Zusammenhang mit den in fiinf weit von einander entfernlen erbscn- 
bauenden Distriklen durchgefuhrten Versuchen hat der Verfasser solche Falle 
untersucht, bei welchen Beizungen mil gewissen Versuchsbeizmitteln sehr auf- 
fallige Zunahmen des Bcstandes bewirkt batten. Wo bei diesen Vensuchen 
keine Beizung vorgenommen worden war, warden schwere Verluste, die dem 
Faulen von Kotyledonen, Wurzeln und Stengeln zugeschrieben werden konn- 
ten, festgestellt. Es wurde nachgewiesen, dass das Faulen nicht durch Sainen 
iibcrtragenem Ascochyta pisi oder Mycosphaerella pinodes, die scheinbar 
beide an den Samen fehlten, zugeschrieben werden konnte. Isolierungen von 
oberflachlich sterilisierten Kotyledonen verschiedener in sterilisierter und 
unsteriiisierter Erde gebauter Sorten zeigten einen Ueberfluss von Schimmel- 
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pilzeii und verschiedcnc kraiikheitserregende Pilzc — cin Fusarium aus der 
Sektion Roseum, Fusarium colmorum und Bolrylis cinerea. 

Viele verschiedene Pilze, cinschliesslich einer ganzen Menge Fusariumarten, 
wurden zur Erntezeit von Isolieruiigen von oberflachlich sterilisierlen, faulcn- 
den Stengeln von den fiinf Versuchsorten gewonnen. Vide dieser Pilzc, ein- 
schliesslich aller gewdhnlichcn Sdiimmelpiize wie z. B. Penicillium, hatten 
koine krankheilserregende Wirkung auf Erbsenkotyledonen. Fusarium avena- 
ceum und Bolrylis cinerea wurden beide in hohem Grade als Krankheilserre- 
ger auf den Kolylcdonen befundeii, und Fusarium solani var. Marlii zeigle 
gewisse Anzeichen als Faulniserreger. Verschiedene nicht-krankheilserregcnde 
Ariel! von Fusarium wurden gefunden. Unlersuchungen wurden mit Reinkul' 
lureii verschiedener Sliimme vorgenommen, und daliei haben folgende Pilze 
eine hohe krankheilserregende Wirkung auf Erbsenkolyledonen gezeigt: 

Bolrylis cinerea von Lacluca, Rosa und sonslwo, 

Fusarium avenaceuin von Trilicuin, 

Fusarium culinorum von Trilicuni, Dianthus und Callislephus, 
Fusariuniarlen von Vicia fal)a und Tulipa, 

Helminlhosporium salivuni von Trilicuni, 

Ophiobolus helerostroplius von Oryza, 

Scleroliniaarlen son Lacluca, 

Fusarium Gramineuin von Trilicuni. 

Als Resullal der Versuclie wird u. a. darauf aufmerksam gemachl, dass der 
durcli das Fauleii der Kolyledonen verursachle Verlusl in Erbsenbeslanden 
als eine komplizierle Krankiieit, bei welcher mehr als ein Pilz eine Rolle spie- 
leii kann, angesehen werden muss. Die wegen des von den obenerwahiileii 
Pilzen verursachlen Faulens der Ktdyledoneii erlillenen Verlusle sind wahr- 
scheinlich son grdsserer Bedeulung als die von Ascochsla und Mycosphaerella 
und Fusskranklieit im spaleii Sladiuni verursachlen Erkrankungen. 

C. C. HHETT. 

i Febersezl \on K, Sjvlhy, 


Fr, Pammer: Ergebnisse von Luzerneherkunflsversuchen. (Resulls of Lucern 
provenance experimenls.) - - > Die Landeskullur % Vienna, 1938, p. 40 — 
44; 2 lables, 2 fig. 


The aiilhor reports on the comparative cultivalion trials with different 
Lucern provenances conducted in Lower Austria during the years 1935 — 1937. 
The trials were carried out at Melk a. D. and in Wiener-Neustadt in the expe- 
rimental fields of Ihe »Slaatsanslall fur Pflanzenbau und Sanienprufung» in 
Vienna, and provenances from the following countries were used: Hungary, 
Transylvania, Slovakia, Lower Austria, Northern France, Provence, Italy and 
Argentina. The trials were planned in three replicates on plots of 15 m- each, 
according lo the standard method. The first culling took place in September 
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1935, and in the following years four and throe cuttings respectively were 
made. The highest yields of green fodder were obtained from the four eastern 
provenances (viz. Lower Austria, Transylvania, Hungary and Slovakia) and 
of these the Lower Austrian and the Transylvanian provenances turned out 
best. Then followed the two French provenances, of which the Provence Lu- 
cern gave a higher yield than the North French. The Italian Lucern gave a 
still smaller yield which was due to the hard snow-free winter of 1936/37 and 
also to the summer drought. The Argentine Lucern, which proved to be com- 
pletely unfit for our climates, gave the lowest yield. 

liOGESHOFER. 

/ Translated by Sjelby. 


N. Petersen: Hochchromosomigc Gersten, Roggenweizen. i lligh-chromosomic 
Barleys, Rye-\Vheat( - Wiener Landwirtschaftliche Zeitung», 88, 
1938, 147-148; 3 fig. 

The author refers to the work of Miintzing concerning the influence of an 
increase in the number of chromosomes on plant breeding work. As the num- 
ber of chromosomes in a variety increases, the vitamin content will generally 
also increase and the quality improves. A Barley variety recently raised at 
Svaldf with 28 chromosomes instead of 14 resulted in an increase in the size 
of the individual grains amounting to 50 ®/o. Com[)rehensive experiments were 
also carried out with Rye- Wheat which have already led to favourable results. 
The new type of Rye-Wheat with 56 chromosomes is remarkable lor its har- 
diness and high albumen content; while the flour derived from it produces 
bread of the highest quality and the best flavour. 

E. ROGESHOEEH. 

/ rranslated by K. Sjelby, 


M. Prochaska: Mohn und Mohnbau in Osltirol, (l)efreggental). (A variety of 
Poppy and its cultivation in Eastern Tyrol, Defreggental) . — -Die Lan- 
deskultur». Vienna 1938, p. 63 — 65. 

In the region of the Defreggen valley in Eastern Tyrol the author observed 
the occurrence of a peculiar variety of Poppy with a long capsule. This 
variety has been cultivated for a long lime there as a native local variety. 
Similar types of capsules are only met wdlh in the ca.se of Poppy varieties 
cultivated in the Ukraine and India, and this has led the author to conclude 
that this type of Poppy may possibly have been introduced into the Eastern 
Tyrol at the lime of the great western migration of peoples. After a detailed 
morphological description of the plants, the author describes the ordinary 
methods of cultivation of this variety of Poppy in the district referred to. It 
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is stated that the development of the long capsule appears to be especially 
favoured by the predominating climatic conditions and that a form of selec- 
tion, depending on the length of the capsule, is also made by the farmers 
themselves. This selection is due to the fact that plants with long capsules 
represent an early-ripening type which is particularly adapted for high alti- 
tudes (from loot) m to 1300 m). 

i:. R(>(ii:\HOFER. 

I Translated by K Sjelby. 


Kathleen Sampsan- Further observations on the systemic infection of Lolium. 

(Weitere Heobachlungen von der somatischen Ansteckung von Lolium). 

" Trans. Hrit. Mvcol Soc. 21, 1937, S. 84. 

• 

Fine Heschreilmng der somatischen Ansteckung von Lolium perenne durch 
einen Pilz, der keino Fruchle in der Pflanze triigt und keine Krankheitssymp- 
torne her\orrull, wird gegeben. Der Pilz wird durch vegetative Fortpflanzung 
uml durch den Samen ubertragen. Mycclien-Merkmale, die Talsache, dass er 
fine dicke Schichl ^()n Mycelium in der Frucht bildet, und seine Fahigkeit, 
aid alien .Medieii als Saprophyt zu \>achsen sind Kennzeichen, durch welche 
sich der Pilz von dem vvohlbekannten Endopbyt von* Lolium unterschcidet. 
Zur Zeit wird der Organismus als der zvveile endophytische Pilz von L. 
perenne belrachtel. 

Verschiedeiie Versuche sind vorgenommen worden, um den ersteii Endo- 
phyt von Lolium zu kultivieren. Hei Vervvenduiig von Eiern als Medium wur- 
deii Kulturen erzielt. die, wie man glaubt, dem Pilz von L. perenne gleich 
Mild. Nach eiiier anianglichen Isolierung auf dem Ei wird der Pilz in Agar- 
Medien vvachsen; er bleibt aber bei alien untersuchten Medien steril, und 
seine Kullivierung hat keineii .Vnhaltspunkt tiir seine Identitizierung gegeben. 

Zusammeidassung des Verfassers 

/ rebersetzung von K. Sjelhij aus den 
'Herbage Abstracts'. 8. .Abs. 1110. 1938. 


R. (i Stapleclon: The hill lands of Hrilain. Development or decay? (Das Hiigel- 
land von Gross-Brilannien. Eiitvvicklung oder VerfalL’). — London: 
Faber & Faber, 1937, 138 S. 

I III obenerwahnlen kiirzeren Buch wird das in folgender Arbeit des Ver- 
fassers: »The land now and to-morrow» (Herb. Rev. 3. 202. 1935) behandelte 
Haupttheina besprochen, und die in letzterer ausgedriickten Ansichten werden 
erganzt oder modifiziert, wobei aber technische Einzelheilen moglichst viel 
vermieden werden. Der Haiiptinhalt ist ebenfalls Vortragen des Verfassers 
an nichtlandvvirtschaftliche Zuhorer eiitnommen. 
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Das Problem der Enlwicklung des Hiigellandes wird auch in seinen weites- 
ten Verzweigungeii behandclt, uiid es wird nichts weniger als ein grosser Ver- 
such in menschlicher »Okologie» gemachl, durch welchen fiir den Forstmann» 
den Sportsmann und den stadtischen Ausfliigler durch die genannte Enlwick- 
lung gesorgl wird. 

Aufmerksamkeit wird geschenkl: 1) der Frage des Pflanzenbestandes im 
Verhalliiis zu den Koiituren, 2) der annahernd jahrlichen Produktion von 
Fleisch pro acre von verschiedenen Typen des Landes, 3) dem Beitrag (tat- 
sachlichen und polentiellen) vom Hochlande zur Bauholzproduktion, und 4) 
der Wirkung des Sports auf die Wirtschafl und das sociale Leben der Iloch- 
lander. Eine Zusammenstellung von Dalen betreffs der Ausniitzung des Lan- 
des, in Prozenl der gesamtcn Landesoberflache von zehn europaischen Lan- 
dern ausser Gross-Brilannien ausgedriickt, wird angefiihrt. 

Mittel, durch welche das Hochlaiid von Gross-Britannien zum Nalionalei- 
genlum verwandell werden kbnnte, w^erden in den Kapiteln: Vegetation, Boden 
und Klima, Flussverunreinigung, Landvvirtschaflliche Anspannung und Ver- 
besserung der Weiden, Erleichterungen und Organisation, besprochen. 

In dem Kapitel iiber die nichtmaleriellen BedCirfuisse der Nation wird vom 
Verfasser die Bedeutung der Zuganglichkeit des unberiihrten Hiigellandes von 
Gross-Britannien fiir die ganze Bevolkerung betont, ein Vorgehen, durch wel- 
ches nichl nur der Gesundheitsziistand sondern auch das mentale Gleichge- 
wdcht der Menschen aufrecht erhalten oder in Ordnung gebracht werden 
wiirde. 

• M. //. 

/ Ueberselzung von A'. Sjelby aus den > Herbage Abstracts)'. 7. 275. 

1937. 


R. G, Stnpledon: Immature grass and young swards. I and II. (Unreifes Gras 
und junge Raseiinarben. I und II). — Journ. Minist. Agric. Vol. 44, 
1937, S. 317, 442. 

Probleme, die bei der Erzeugung von unreifern Gras fiir den Winter und 
andere schwierige Periodeii des Abweidungsjahres, d. h. Januar bis Miirz, 
Juli bis August und Mitte Oktober bis Dezember — von denen die zwci erslen 
am meisten kritisch sind — entstehen, werden besprochen. 

Die ein schnelles Wachstum und die Saftigkeit des Griinfulters fordeniden 
Faktoren werden erwahnt und zwar mit besonderem Hinweis auf den Wert 
von 1 — 6-jahrigen Weiden, und folgende dem Landwirt zur Verfiigung ste- 
hende vier Melhoden zur besonderen Produktion von Wintergras werden 
beschrieben: 1) Besaen von Feldern mit Lolium iialicum, vornehmlich zum 
Wintergebrauch. 2) Anbau von besonderen im Winter wachsenden Grasern 
in kullivierten Rcihen. Ein von der » Welsh Plant Breeding Station » stammen- 
der Originalstamm von Phleum (S. 48) hat sich in diesem Zusammenhang 
befriedigend bewahrt. 3) Die Verwendung besonderer Samenmischungen fiir 
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lange daucriide Rasennarben. Fiir das Abweiden in slrengen Winlern konnen 
10 lb. pro acre von Lolium italicum irgend einer gewohnlichen Samenmischung 
hinzugefiigt werden. Eine einfache, aus einheimischem Alopecurus pratensis 
(S. 56, Welsh Plant Breeding Station, Originalstamm), einheimischem Fes- 
luca rubra (S. 59) und wildem Trifolium repens beslehendc Mischung hat 
sich als eine der am meisten winlergriinen und produktiven der in Aberyst- 
wyth fiir Winter-Abweiden beiiutzten Mischungen erwiesen. Die Frage, ob 
dies okonomisch ist, hiingt von der richligen Beweiiiing des Wintergasses ah. 
4) Das Anhaufen von Aftergras von Weiden oder Reihen, die gerade im Hin- 
blick auf diesen Zweck besat sind. 

Im zweilen Teil der Arbeit werden Dalen iiber die Ertragsfiihigkeit von 
Aftergras von verschicdeneii Wrsuchsfeldern sowie von Arealen mit spacier- 
len Einzelpflanzen von Daclylis angefiihrt. Vorschliige hinsichtlich der Be- 
wirlschaftiing und des Viehbetriebes auf den fiir nachlragliches Abweiden 
benutzten Arealen, der Grasproduktion in scliwierigen Porioden des Sommers 
und des Einflusses von Klima werden gemaclit. 

M. 11. 

I I’ebersetzung von K. Sjelhy aus den Herbage Abstracts>’. 7. 363. 

. 1937. 


M. T. Thomas: Field trials with pe<ligree and indigenous strains of grasses. 
(Feldversuche mit gezuehteten und einheimisehen Grasslaminen). — 
Welsh Journ. Agr, \’ol. XIII, 1937, S. 160. 

Die Versuche wurden geplant, um Auskuntl uber den Wert einfaeher 
Mischungen mil eineni Inlialt \on geziichteten und/oder einheimisehen Slam- 
men, weiin diese unler \ielen verschiedenen Bodenverhaltnisseii in Wales und 
unler verschiedenen Bewirlschaftimgssyslemen gesiil wurden, zu erhalten. 
1928 und 1929 uinfassle die Versuchsreihe kleine Parzellen von je 0,1 acre und 
1931 grosse von 1 — 4 acres variiereiide Demonstrationsareale. Ueber das Ver- 
halten der verschiedenen Mischungen in den lelzlen \\*rsuchsjahren ist schon 
friiher berichlet worden (siehe Thomas, Herb. Abstr. 1. 100. IVKll, und 5. 
274. 1935). 

Einheimisches Englisches Raygras (Lolium pereiine) und Original-Dactylis 
waren ausdauernder als Weidegraser und haben wahrend einer langjahrigen 
Periode mehr Heu produziert als die entsprecheiiden Handelssaaten. 

Mit grosseren Mengen von Englischem Raygras und Knaulgras auf durch- 
schnittlichen Btiden gesales Phleuin ist kein guler Konkiirrent. Original-Timo- 
the gedeiht auf schweren und torfartigen Boden, muss aber in reichlicher 
Menge pro acre gesat werden. 

Original- Festuca rubra ist wertvoll auf unfruchtbaren Hochlandsbdden, wo 
es die Unkrauter unterdriickl und bei dichtem Abweiden wintergriin bleibt, 
Es miissle, wo eine dieser Arten nolweiidig ist, slatt Rohrschwingel benulzt 
werden. 
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Das Verhalten von Poa trivialis, Cynosurus crislatus und wildem Trifolium 
repens warden ebenfalls besprochen. 

M. H. 

/ Ueberselzung von K. Sjelhy aus den » Herbage Abslracts». 7. 357. 

1937. 


H, L. Werneck: Die Zackenschole, ein gefahrliches Ackerunkraut in Oberoster- 
reich (Bunias Erucago L.). (Bunias Erucago L., a harmful field weed 
in Upper Austria). — »Bauerliches Wirtschaflsleben», Linz a. D., 1937, 
No. 4, 40, 3 pages; 6 fig. 

The range of distribution of Bunias Erucago in Upper Austria extends from 
the Inn region to the southern edge of the Miihl district. This weed occurs 
most frequently in fallow fields sown w’ith summer cereals (Barley and Oats) 
and it is generally associated with Raphanus Raphanistrum and Sinapis arven* 
sis with which it is equally harmful. On this account the same methods of 
dealing with Bunias Erucago may therefore be applied, viz. Calcium cyana- 
nide, kainit, raphanite, iron vitriol, etc. 

E. HOdEMIOFEH 

/ Translated by K. Sjelby 


//. L. White: The sterilization of Lettuce seed. (Die vSterilisierung von Salat- 
samen). — The Annals of Applied Biology, Vol. XXV, 1938, S. 787 — 780. 

Es wdrd mitgeteilt, dass bei Versuchen, um Erkrankungen von Salatsamen 
— vermutlich durch die 'Samen iiberlragen — durch Verwendung der fiir 
Getreide empfohlenen Samenbeizungsmethoden zu beseiligen, dem Samen er- 
hebliche Schaden zugefiigt worden sind, und der Verfasser hatte deshalb 
eine Reihc Untersuchungen geplant, um eiiie zur Sterilisierung von Salatsamen 
zuverlassige und wirksame Methode zu ermitteln, die den Produzenten emp- 
fohlen werden kdnnte. 

Die Wirkungen verschiedener Kombinationen von Formalinkonzentration 
und Behandlungsperiode auf die Keimfahigkeit und die Ansleckung der Sa- 
menschale der Sorte ?'Goldcn Ball» wmrdeii untersucht, und es wmrde nach- 
gewiesen, dass keinc Behandlung, welche die Ermittlung eines hohen Prozent- 
satzes von gekeimten Samen ermdglichte, geniigend sterile Samen ergab. 

Verschiedene Nass- und Trockenbeizverfahren (einschliesslich vieler orga- 
nischer quecksilberhaltiger Samenbeizmittel) wurden bei Samen der Sorten 
Trocadero, Gotte a Forcer und Golden Ball benutzt. Im allgemeinen zeigten 
die Resultate der Keimpriifungen in Schalen, dass mit einer Ausnahme (Kup- 
fer-Karbonat) bei den verschiedenen Sorten alle Behandlungen entweder eine 
Heduktion oder eine Verzogerung der Keimung bewdrkten. Das schlechte An- 
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haften von Kupfer-Karbonal deuteteii jcdoch darauf, dass seine keimtotende 
Wirkung gering ist. Die Resultatc deulelen cbenfalls darauf, dass Salalsamcn 
ungewohnlich empfindlich sind, und dass eine giinstige Slerilisierung derselben 
ein schwierigeres Problem darstellt, als es bei Getreidesamen der Fall ist. Die 
Quecksilbcrbehandlung bewirkle eine schwere Samcnbeschadigung, wobei die 
Gruppe der organischen Quecksilberbeizmiltel besonders giftig war. Es wurde 
gezeigt, dass die Widerstandsfahigkeit gegen Samenbeschadigung bei Salat 
eine Sorleiieigeiischall ist. 

Als Resultat dieser Versuche wurde Kalzium-Hypochlorit als das am meisten 
versprechende Hehandlungsmittcl ausgewahlt, weil im Vergleich zu den unbe- 
handelten Konlrollen nur ein kleiner Prozenlsatz von Samen nichl keimte, 
und die Keiniung der damit behandelten Samen nicht verzbgerl wurde und die 
Keimlinge sich normal enlwiekelten. 

Eine Reihe Unlersuchungen von Samen der Sorle Golden Ball > verschiede- 
nen Alters, bei welclien die Samen zu verschiedenen Zeilpunkten behandelt 
und enlweder aul nahrhatlem Agar in Petrischalen, auf Filtrierpapier in Petri- 
scJialen oder in slerilisierler Erde in Scbalen ziim Keimen angesetzt wurden, 
zeigten, dass die Behandlung mil Kalzium-Hypochlorit vor dem Ansetzen eine 
besclileunigende Wirkung auf die Keimung von Salatsamen hatte, und zwar 
unabhangig von der keimtotenden Wirkung. Die Lebensfiihigkeit der auf Fil- 
trierf)api<‘r oder in Erde gesaten Samen wurde nicht merkenswerl beeUiflusst, 
wogegen aber diejenige der in Kontakt mit einem Ueberziig von Agar gesaten, 
welche eine aussergewbhnlich niedrige Keimfiihigkeil zeigten, wesentlich er- 
liblit wurde. Diese Wirkungen konnten nicht auf keimtotende Faktoren zu- 
nickgeliihrt werden, sind aber vielleicht das Resultat einer Zunahme der 
Sauersloftzuluhr. Es wurde cbenfalls gezeigt, dass frische Samen kriiftiger 
Lebensfiihigkeit widerstandsfaliiger gegen keimtotende Faktoren sind als alte, 
weiiiger lebenskraftige Samen. 

Die fur die Sterilisierung von Salatsamen einptohlene Methode, die wohl 
urspriinglich von J. K. Wilson eingefiihrl isl ( Calcium hypochlorite as a seed 
sterilizer ». Amer. .1. Bot. 2. 420 -7), besteht darin, dass Kalzium-Hypochlorit 
(I'Bleichpuher I destillierlem Wasser — und zwar 5 g jede 70 cm^ (oder unge- 
fiihr V 4 II) pro (ialloni - - iinler rmruhrung hinziigesetzl wird. Dann liisst man 
in r> Minuteii die Fhissigkeit klaren, und darauf wird sie dekantiert und sofort 
benutzt. Das urspriingliche Volumen muss derartig ausgerechnel werden, dass 
es den Verlust eincs Driitels der Fliissigkeil wiihrend des Dekantierens er- 
laul)t, so dass eine gerade zur Deckung der Samen geniigende Menge iibrig 
bleibt. Diese Menge muss in eine Glasflasche, die zugepropft und periodisch 
geschiitlelt werden kann, gefiillt werden, urn die Neigung der Samen, auf der 
Oberfliiche zu scln\ ininien, zu uber^^inden. 4 bis 8 Stunden werden als eine 
geeignete Periode empfohlen, aber irgeiidwelche Periode zwischen 15 Minuten 
und 24 Stunden sollten befriedigende Resultate ergeben. Sterilisierung in we- 
niger als 15 Minuten wird wahrsclieinlich unvollstandig sein, und bei einer 
mehr als 24-stundigen Sterilisierung besteht das Risiko der Samenbeschadigung. 
Auswaschen der Samen nach der Behandlung wird jedoch dieses Risiko redu- 
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zieren. Bleichpulverpraparate untersclieiden sich erheblich in ihrer chemischen 
Wirkung, und der Sterilisierung grosser Samenmengen soli die Beobachtung 
ihrer Wirkung auf cine kleine Probe, die auf fcuchtes Filtrierpapier zum 
Keimen angesetzt werden kann, vorangehen. 

C. BRETT, 

/ Uebersezt von K, Sjelby. 


M. Williams: The moisture content of grass seed in relation to drying and 
storing. (Der Wassergehalt in Grassamen in Beziehung zum Trocknen 
und zur Aufbewahrung) . — Welsh Journ. Agr. Vol. XIV, 1938, S. 213. 

Es ist nicht ratsam, Sanien mit einem Wassergehalt von mehr als der Norm 
(fiir Lolium, Phleum und Dactylis festgesetzt) zu lagern. Ueberschuss an Was- 
ser kann durch eine empfohlenc Methode entfernt werden. 

M. //. 

/ Uebersetzung von K. Sjelby aus den ^Herbage Abstracts^. 8. Abs. 

1522. 1938. 


R. D. Williams: Heterosis in red clover. Effect of inbreedings in Fa and Fs 
populations. (Helerosis im Rotklee. Wirkung von Inzucht in Fa- und Fs- 
Bestanden). — Welsh Journ. Agr. Vol. XIII, 1937. S. 172. 

Studien iiber die Wirkung von Inzucht auf die Fruchtbarkeit und-Lebens- 
kraft von Trifolium pratense werden seit 1925 durchgefiihrl, und die ersten 
VersuchsresuUate sind schon veroffentlicht worden. Es wird gezeigt, dass die 
Fruchtbarkeit von kreuzungskompatibeln Pflanzen durch Inzucht scheinbar 
nicht unterdriickt wird, und dass ingeziichtete Samen ebenso lebenskraftig 
sind wie Kreuzungssaraen. Die Kcimenergie der Samen ist ebenfalls ungean- 
dert geblieben. Die zweite und die dritte Generation ingezuchteter Bestande 
zeigen jedoch eine fortschreitende Herabseizung der Lebensfahigkeit, und 
ingeziichtete Nachkommen zeigen eine abnehmende Fruchtbarkeit von der 
ersten bis zur dritten Generation, obwohl die Einzelpflanzen grosse Unter- 
schiede in dieser Hinsicht aufweisen. Die Tatsache, dass Variationen in der 
Kraft zu wachsen und der Fruchtbarkeit von ingeziichteten Nachkommen 
derselben Generation und derselben Vorfahren vorkommen, wird der Spal- 
tung der das Wachstum beeinflussenden Faktoren zugeschrieben. 

M. //. 

/ Uebersetzung von K. Sjelby aus den > Herbage Abstracts*. 7. 297. 

1937. 
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M. Williams and G. Evans: The rapid determination of moisture content in 
grass seeds. (Rasche Bestimmung des Wassergehaltes von Grassamen) 
— Welsh Journ. Agr. Vol. XIV, 1938, S. 232. 

Die Bedeutung des Wassergehaltes als einer der fiir die Bestimmung der 
Beschaffenheit von Grassamen wichtigsten Faktoren wird betont. Einige der 
Schwierigkeiten des Erzeugcrs bei der Produktion erstklassigen Samens und 
das Bedurfnis eines Apparates zur raschen und genauen Feststellung des Was- 
sergehaltes von Grassamen wcrden kurz besprochen. 

Die wichtigsten Eigenschaften des Daviesschen Fcuchtigkcitsmessers, ein 
gerade fiir die Bestimmung des Wassergehaltes von Grassamen konstruierler 
Apparat, werden beschrieben. Der Apparat wurde fiir Samen von Timothe 
(Phleum pratense), Knaulgras (Dactylis glomerata) und Englischem Raygras 
(Ijolium perenne) geeicht, und Kurven fur diese Arten sind angefiihri. Jede 
Eichungskurve ist ganz charakieristisch fiir Timothe, Knaulgras und Eng- 
lisches Raygras, und die Resultate der Untersuchungen zeigen, dass die Ge- 
staltung der Kurven bei Stammen innerhalb einer Art praktisch gesehen 
gleich ist. 

Eichungs-Kurveii liir alte, im verschiedenen Grade kiinsllich gefeuchtete 
Timothe- und Knaiilgrassainen unterscheiden sich im Charakter von den auf 
Grund der Benutzung von neugedroschenen Samen konstruierten Kurven. 
Einige der praktischen Verwendungen des Daviesschen Feuchligkeitsmessers 
werden erwahnt. 

Autor. 

/ Uebersetzung von K. Sjelby aus den » Herbage Abstracls». 8. Abs. 

1523. 1938. 


6 
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Resumes des textes de lois et des reglements rela- 
tifs aux semences, en vigueur dans les differents 
pays. — Summaries of Seed Laws and Regulations 
in force in various countries. — Zusammen- 
fassungen von Samengesetzen und -Verordnungen 
verschiedener Lander. 

La reglementation du commerce des semences en Italie. 

Par A. Crocioni. 

La refjlenienlation de la production el <lu commerce des semences en Ita- 
lic a 4te, pendant ces dernieres ann^es, I’objet de phisieurs dispositions legis- 
latives, dont nous tAcherons de resumer les points essenliels. 

Pour le commerce des semences, a I’interieur, c'est, d’une portee fonda- 
mentale, le iUcret-loi du 15 octohre 1925 no 20tVl, sur la repreHsion des /rtiu- 
des dans hi preparation et dans le commerce des substances d'usaye agri- 
cole et des produits agricoles, complete par le reglement executif puMie le ler 
Juillel 1926, no 1361. Cette loi concerne plusieurs produits agricoles ou d’usage 
agricole, mais quelqiies articles se rapportenl, d'une favon toule particu- 
Here, aux semences et Us eiablissenl les regies pour leur venle et leur com- 
merce. Surtout remarquable est Farlicle 7, dont voici le texle: 

»Quiconque vend, met en venle ou dans le commerce, ou bien fournil 
a ses propres dependants, par obligation contractuelle, des semences des- 
tinies a la reproduction . . . doit declarer: le nom specil'ique de la semence 
et celui de la variete, .sa provenance, le degri de purete el de facultc 
germinative avec une tolerance, ({uant^ aux resullats *des analyses, 
de 2 ®/o pour la j)remiere, e! de 5 pour la seconde. Pour les semences 
de Irefle violet (Trifolium pratense), de luEcrne (Medicayo satiua), de minel- 
le (Medicayo lupulina), de lotier corniculi (Lotus corniculatus), de fliole 
(Phleum pratense) el de Irefle blanc (Trifolium repens) on doit aussi de- 
clarer Tabsence de semences de cuscule. Les declarations relatives au degri 
de purete et de faculte germinative, ainsi qu’a I’absence des semences de cus- 
cule, ne sonl pas obligatoires pour les .semences veiidues aux etablissements 
d’epuration el de selection. » 

D’autres articles de cetle meme loi etablissent les regies de vigilance 
et les peines encourues. Ainsi le vendeur ou le commervant esl-il oblige de 
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fournir des echantillons aiix agents chargi^s par les autorit^s comp^teiites des 
analyses, qui devront etre execulees par les melhodes officielles prescriles. 
Lorsque, d apres I’analyse des echantillons, il r^sulte que les substances ana- 
lysees no correspondent pas, en tout oil en partie. aux conditions prescriles, 
le chef du lahoratoire ou du service doit presenter une denonciation circons- 
tanci^e a Tautorite judiciaire conipelente. 

Des amendes out ete stipulees dans les cas ci-dessous: pour ceux qui ven- 
dent ou mettenl dans le commerce des produits dtq)ourvus de declarations et 
des indications prescrites ou contraires aux prohibitions el aux limitations 
fixees; j)our ceux qui off rent des substances et des produits pourvus dc 
noms impropres, qui ne correspondent pas a la nature de la marchandise. 
<te fagon a surprendre la bonne toi ou induire en erreur les acheteurs. 

Si les substances ou les produits mis en vente ou dans le commerce, en 
contravention aux disjmsitions de la loi, nuisenl aux hommes, aux animaux et 
aux plantes, il est ajoute aux peines pecuniaires prevues, la reclusion jus- 
(jira deux mois. 

Le reglemenl executif foiirnit plusieiirs importanls eclaircissements de- 
tail les. 

Identite. - Les semences mises en vente doivent porter la declaration 
du Horn vulgaire de Tespece et de la variete, ainsi que de sa provenance. 
Les melanges de semences doivent etre vendus avec la declaration de leurs 
divers composants, dans les proportions des(iuels on lolere une difference 
allanl jusqu'ii 5 ®/o. 

Pur ete et faculty (/erminutwe. — La declaration des chiffres designant la 
piirete et la faculle germinative est toujours obligatoire pour les semences 
mises en vente, exceple pour les semences des plantes potageres et florales 
vendues dans des cornets d'un poids non superieur a 150 grammes. La pure- 
te ne doit pas etre inferieure a 95®/o et la laculte germinative a 85®/o; cepen- 
dant, les semences declartk\s stMectioiin^es ne doivent pas contenir plus de 
2 Vo de semences d'especes et de variet^s differentes. Dans les resultats des 
analyses, on perinet une tolerance de 2 ®/o quant a la purete et de 5 ®/o quant a 
la faculte germinative. 

(Mscute. — On ne permet pas la presence de la cuscute dans les semences 
des legumineiises fourrageres; la declaration de rabsence des semences de cus- 
cule doit etre faite pour les semences des especes designees dans rarticle 
7 de la loi ci-dessus. 

La loi du 18 Juin 1931 no 987 sur les dispositions relatives d la defense 
des plantes cultivees et des produits agricoles contre les causes ennemies 
et sur les services y relatifs, ainsi que le r^glement y relatif du 12 octobre 
1933 no 1700, cdablissenl aussi que quiconque veut cr^er une p^piniere de 
plantes, des ^tablissements pour la preparation et la selection des semences, 
ou en exercer le commerce, doit obtenir Tautorisation du pr^fet de la pro- 
vince; celui-ci I’accorde suivanl I’avis favorable du commissaire provincial 
pour les maladies des plantes. Les plantes, les parties des plantes, les se- 
mences destinies h la culture peuvent circuler a I’inl^rieqr du royaume seu* 



84 

lemeiit si elles proviennent des pdpini^res, des ^tablissements horticoles 
ou des dtablissements pour la preparation et la selection des semences ou 
des maisons de commerce auxquelles on a deiivre Tautorisalion ci-dessus. 

Le commerce avec V Granger. — Plusieurs dispositions legislatives con- 
cernent le commerce exierieur des semences, surtout de I’importation; elles 
out un caractere.generique et Ton peut brievement les resumer, pour se qui 
nous interesse, de la favon suvivante: 

quiconque veut importer dans le Royaume des plantes, des parties de plan- 
tes, des semences ou d’autres produits vegetaux, doit en faire la requete et 
en obtenir rautorisation aupres des deiegues pour la phytopathologie des 
douanes, ou bien aupres du Ministere. Le Ministere peut, par d^cret, sus- 
pendre Timportation cl le transit dans le Royaume du materiel consider# com- 
me infects, fixer les gares de fronti^re ou les ports pour lesquels rimportalion 
peut etre permise, reglemenler et suspendre I’imporlation des plantes, des par- 
ties de plantes, des semences et des produits vegetaux. 

Le d^cret du .‘1 Mars 1927 etablit dans I’article 7 que; »les semences des 
plantes fourrageres sont admises a rimportation apres verification de I’absence 
du toute espece de cuscute. Cette verification est faite par le deiegue phylo- 
pathologique.» 

^ * 

Pour completer cet expose sur le commerce et la production des semen- 
ces en Italic, il convient de ciler le contenu de quelques-uues des plus recen- 
tes lois concernant le caractere corporatif actuel de I’economie italienne. 
Elles interessent, d’une facon toute partjculiere, la production du fromeiit 
et ensuite celle du chanvre el de la betterave it sucre. 

Froment. — C’est par Tinstitution des stocks obligaloires que Ton a aboli 
le commerce prive du bie. Les marchandages et les venles enlre produc- 
teurs, commer^ants et consommateurs sont d^fendus et toute la production 
doit §tre c^d^e aux silos collectifs, sous le contrdle de I’^tat. Le d^cret-loi du 
15 Juin 1936 stipule aussi: 

Article 1. »A partir du ler Juin 1936, tout le bl6 de production nationale, 
celui que les colonies envoient dans le Royaume, celui qui est introduit de 
I’toanger, meme par importation temporaire, doit elre livr6 aux stocks pour 
la vente collective. On permet, cependant, aux d^tenteurs de ne pas c6der 
aux stocks les quantiles qui leur sont n^cessaires, ainsi qu'k leurs depen- 
dants, avec un maximum de 3 quintaux par tele. Cette meme faculte est r^- 
serv^e pour les quantites necessaires aux semences, dans la mesure, tout 
au plus, de 2 quintaux par hectare k cultiver. Les quantites n’eiant pas liv- 
r^es aux silos ne peuvent pas devenir un objet d’alienation.» 

Article 13. »Le bie seiectionne pour la semence peut jouir d’un regime 
special par rapport k Tobligation etablie par Tarticle 1 de ce decret-loi, et 
il peut etre vendu, sur Tautorisation du Ministrere de TAgriculture et des Fo- 
rets, k un prix superieur k celui qui a ete fixe par Tarticle 12 pour le bie des- 
tine k Falimentation humaine ...» 
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Le regime des silos permet done des exceptions pour le bl4 destine aux 
seinences et des dispositions sp^ciales sont contenues, a ce propos, 
dans le ddcret du 11 juin 1936. Selon ce decret. il esl permis de retenir des 
stocks de ble en herbe destine a la preparation de la semence selectioniiee par 
des maisoiis autorisees. Les slocks de ble deja engages on a engager en herbe, 
pour la semence, devront etre reconnus propres a ce but particulier, au 
moyen d’un examen sur place, fait avaiit la moisson, par les inspccteurs 
royaux provinciaux de I’agricullure, selon les directives et sous la surve- 
illance de Tinstitut national de genetique pour la culture des cereales. Les 
stocks qu’on reconnait aptes a la semence sont exempts de I’obligation do 
livraison aux stocks collectifs. 

Un recent decret-loi, date du 19 fevrier 1938, institue le Registre National 
(les varietes Elites du froment; rinscription a ce registre est r^serv^e aux 
vari6l6s presentant des caracteres botaniques constants, des qualites cultu- 
relles et technologiques bien assurees, une productivite bien elevee, veri* 
fi^e dans la p^riode post^rieiire a I’ann^e 1925 — 26. L’inscription au registre 
n’est done pas ouverte a toutes les varietes seleclionnees, mais seulement 
a cedes dont on a bien reconnu la valeur; le jugement d’admissibilit^ 
est rendu par une commission express^ment cr66e, sur la base des 
r^sultals obtenus apr^s des ^preuves culturelles repetees; en outre, les 
vari^l^s pourront etre dislribuees d’une maniere preetablie dans les diver- 
ses zones agricoles de Tltalie. 

Chanvre. — Le decret-loi du 8 novembre 1936 sur la r^glementation de 
la production et dc rutilisation du chanvre, confie a la Federation Natio- 
nale des consortiums pour la defense de la culture du chanvre (Federcana- 
pa) la tAchc de coordonner et de veiller a la production el au inarche du 
chanvre produit dans le royaume. La loi stipule la distribution de permis 
de culture aux agriculteurs el I’inslitution de stocks obligaloires pour le 
produit en fibre et pour les seinences. 

Les prix de vente des semences de chanvre sont fix^s par la Federcana- 
pa (federation du chanvre) qui, entre autre, a la faculty de confier ou bien 
de commander la production des semences de chanvre aux cultivateurs de 
cerlaines zones qu elle choisit; de pourvoir a I’oulillage technique pour la 
selection et la preparation des diff^rentes qualites de semence; de consti- 
luer des commissions cr^^es dans ce but pour T^tude exp^rimentale de la 
meilleure adaptation des diff^rentes vari6t^s de semences aux zones agri- 
coles du pays. 

Betteraves d sucre, — C’est a elles que se rapporte le d6cret-loi du 8 juil- 
let 1937 sur la r^glementation de la preparation et du commerce des semen- 
ces de lietteraves i!i sucre. La concession de rautorisation de production de 
la semence est subordoiinee a I’avis favorable de I’lnstitut des semences de 
betteraves k sucre, dont toutes les dispo.sitions doivent etre suivies par les 
producteurs. Get Institut doit cr^er une marque de garantie pour les semen- 
ces de betteraves. 11 est d^fendu de garder en d6p6t, de vendre, de c4der 
gratuitementy de mettre en circulation, de semer, de quelque maniere ce 
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soit, les semences de betterave a sucre non pourvues de la marque. L’impor- 
tation de Tetranger et I’exportalion des semences dc production naiionale, 
sont subordonnees a la permission de Tlnstitut ci-dessus. 

A regard des semences de betteraves a sucre, Tobligation de la declara- 
tion du degre de la faculte germiiiative est abrog^e. 


Emil Klhlstroms Tryckerl A.-B., Stockholm 1939 
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Evaluation of Seedlings. 

Hy 

E, Broiurty 

Principal Botanist, Division of Cereal Crops and Diseases, 

and 

E, //. Toole, 

Physiologist, Division of Fruit and Vegetable Crops and Diseases, 
Bureau of Plant Industry, V. S. Department of Agriculture. 

The seed is a resting stage in the life of the plant. Most crop 
seeds resume activity promptly when suitable conditions of mois- 
ture and temperature over a comparatively wide range are pro- 
vided, hut a particular kind of seed may have special adaptations 
and may require additional or special treatment before active 
growth is resumed. Therefore, in determining the possible plant 
producing value of a sample, we must first be sure that we 
provide conditions that will insure resumption of activity of all 
living seeds. However, when the germination test has been con- 
ducted in such a way that the seeds have had a chance to indicate 
their potential development, there remains the problem of eva- 
luation of the test. The problem of evaluation is fundamental to 
useful germination reports. 

The first consideration must be the basis of evaluation. The 
only justifiable purpose of seed testing, even when done in con- 
nection with seed merchandising, is to determine the potential 
value of seed for planting. Therefore, the only logical basis of 
evaluation is the ability to reproduce the plant. This has led the 
Association of Official Seed Analysts of North America to adopt 

the following definition (1) of germination: » a seed will be 

considered to have germinated when it has developed into a 
normal seedling which might be expected to continue its develop- 
ment in soil under favorable conditions». Also, it is stated in the 
International Rules for Seed Testing(2): »The object of a ger- 
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mination test of seed is to determine its capability to produce 
normal seedlings capable of continued growth in the soil under 
favorable conditions. It is expected that current tests will be 
made by any of the methods familiar to the workers in the dif- 
ferent laboratories, but that they will be conducted so as to 
determine the ability of the seed to produce normal seedlings, 
capable of continued growth in the soil». 

In this connection it should be kept in mind that we are at- 
tempting to measure the potential value of the seed; wc must 
not confuse this with the obtaining of a stand in the field which 
depends, not only on the value of the seed, hut also on soil, 
weather and other factors. 

Although the above viewpoint for evaluation of seedlings has 
been accepted rather generally, there remains the difficulty of its 
practical application in a manner that will lead to reasonably 
accurate interpretations. 

If all seeds were of the highest quality, there would be little 
difference of opinion as to evaluation, but seeds show some life 
activity long after they have lost the power to produce normal 
plants. A given seed sample may contain not only dead seeds 
and seeds capable of producing normal plants, but also seeds 
with various degrees of weakened vitality that produce varied 
types of abnormal growths not capable of continued development. 

Abnormal development may result from some abnormal con- 
dition or combination of conditions during germination. An ap- 
parently dead seed may only be dormant due to insufficient after- 
ripening, or it may have been thrown into secondary dormancy by 
exposure to an uncongenially high temperature, as may happen 
with ryegrass or with lettuce. Lack of root development may be 
due to a toxic seed bed such as blotting paper containing alum. 
Many samples of white blossom sweetclover, when germinated 
between blotters, produce numerous seedlings with stubby or at- 
tenuated root growth having an abnormal appearance; when 
germinated in soil or sand in the germinator, the roots are nor- 
mal and in the greenhouse the seedlings develop normally. Some 
samples of onion show rather weak root development in blotters; 
such samples probably are somewhat weakened in vitality, but 
in soil or sand tests root and seedling development cannot be 
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distinguished from normal. In grasses, poor development of the 
plumule within the sheath may be evidence of weak vitality but 
also may be caused by slight deficiency of water in the substra- 
tum; when slow development of the plumule is caused by lack 
of moisture, a longer time of germination or a soil test in labo- 
ratory or greenhouse will result in normal development. Only 
experience of the analyst ^\ill avoid confusing such conditions 
with those inherent in the seed resulting from improper storage 
conditions or old age or from mechanical injury to the seed. 

A brief consideration of the changes that may take place in 
seeds leading to abnormal growths will aid in arriving at a rea- 
sonable interpretation of seedlings. As the vitality of seed begins 
to weaken, the first evidence is slower germination and lower 
vigor of seedlings. In the early stages of deterioration, such 
seedlings with slightly lower vigor will produce perfectly normal 
plants under favorable conditions. With further aging of the 
seeds, various types and degrees of abnormality appear. The 
growing point of the root may die without serious loss of vitality 
of other parts of the emhryo; the result is stubby onion (3), 
brown-tipped seedlings of lettuce, and timothy or redtop without 
roots. On the other hand, in many grasses it may be the leaf and 
stem growing ])oinl that suffers injury(8); the leaf sheath and 
root may develop more or less normally with no, or very slight, 
development of the leaves within the sheath. At other times, the 
cell membranes of the seedling may be so weakened that cell sap 
fills the intercellular spaces resulting in a »watery» or »glassy» 
seedling. Weakened vitality of seeds is often accompanied by 
excessive development of micro-organisms during the germination 
test which may at times further complicate the problem of eva- 
luation. Mechanical injury during harvesting or later handling 
may cause serious breaks in some part of the embryo so that 
normal development is impossible. There may, or may not be 
visible external evidence of such mechanical injury of the seed. 
The parts of these injured seeds may start growth and for a lime 
continue development just as do the intact parts of uninjured 
seeds. These variations from normal development vary in 
degree, but we are only interested in whether they are sufficient 
to prevent the development of a useful plant. Although the 
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abnormalities do fall into various general classes, the details of 
appearance and degrees of injury are so varied that it is not 
practicable to describe and define every possible type of abnor- 
mality that is considered as not germinated. A practicable 
dependent guide is the potential ability of the seedling to continue 
development. 

We have accepted the viewpoint of evaluation that the result 
of the germination test should be informing to the user of the 
seed, and we have adopted a definition of germination based on 
the expected ability of the seedling to continue its development in 
soil under favorable conditions. This does not imply that all tests 
are to be made in the greenhouse or in soil in the germination 
chamber, but that the best guide in arriving at uniform evaluation 
of normal seedlings is based on a firsthand knowledge of the 
behavior of various types of seedlings under favorable conditions 
in the soil. Every laboratory should have facilities for testing in 
a greenhouse where the tests can be continued and the develop- 
ment of the seedlings studied until it is clear that different types 
of seedlings will or will not establish themselves. This familiarity 
with the development of seedlings will furnish a dependable 
guide in applying the definition of germination. In making 
greenhouse tests, the temperature requirement of the germinating 
seed must be considered, and the greenhouse temperature kept 
within a range that *is suitable for the kind of seed being tested. 
For seed requiring a comparatively kw germination temperature, 
it will not be practicable to make greenhouse tests during the hot 
summer months. With many kinds of seeds, experience with 
greenhouse tests may well be supplemented by a greater number 
of soil or sand tests in small containers in the germination 
chamber. 

Soil tests should be looked upon primarily as general guides to 
the interpretation of germination in the regular laboratory tests, 
but individual samples will be encountered in the laboratory that 
are difficult to interpret even with a background of experience 
with soil tests. A soil or sand test should be the final guide in 
determining the value of such a sample. 

The time of making counts and the spacing of the seeds on the 
substratum are important in relation to evaluation of seedlings 
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of laboratory tests. It is illogical to accept the definition of ger- 
mination given above and then remove, and count as germinated, 
seeds showing the first signs of growth activity before they have 
developed sufficiently for fair evaluation. On the other hand, it 
is not desirable to leave seedlings under the artificial conditions 
of the germination chamber until normal seedlings have begun 
to deteriorate. Satisfactory evaluation of seedlings requires 
giving the seeds sufficient space to allow growth without undue 
interference with each other until development has progressed 
sufficiently that the nature and potential value of seedlings can 
be determined. 

Where seed is weak from age or poor storage conditions, or 
carries either pathogenic or saprohytic organisms, it is desirable 
to give greater space between seeds in order that normal seed- 
lings will have a i)r()per chance foi development. Testing in soil, 
])roviding reasonable spacing is observed, often will provide iso- 
lation of the infested seeds, and furnish a satisfactory measure of 
sami)le value. C.rosikr and Pat rick (4, o) have called attention 
to the fact that, with some types of infested seed, it is not prac- 
ticable to give enough s[)aee to isolate the interfering organisms. 
They suggest the surface sterilization of seed as desirable 
under some conditions for laboratory determination of normal 
germination. 

Seed that previously has been treated with dusts for the 
control of seed-borne diseases may present special problems of 
interpretation. The adhering dust may bring about a toxic con- 
centration of solution in the comparatively small amount of 
water in a paper substratum that will injure seedlings, although 
no injury would occur in the soil. Washing off the excess ma- 
terial or testing in soil will obviate this difficulty. Where seed 
treatment has caused injury to the embryo, washing or testing 
in soil will not affect the result. 

The problem of seed-borne diseases is a separate problem that 
has been discussed ably by others. We should recognize that 
knowledge of the presence of disease may be very important, and 
when we find definite evidence of the presence of disease orga- 
nisms in connection with a germination test, such additional 
information should be given. However, the fact that a seedling 
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tarries a disease organism does not necessarily mean that it 
should not he counted as germinated. When a seedling is so 
•diseased that its further development would be prevented under 
favorable conditions, it should be classed with other abnormal 
growths as not germinated. Care must be used not to confuse 
disease spread from other seeds or excessive development of prga- 
nisms due to the excessive humidity of the germination chamber 
with disease injury inherent in a seed. 

Our definition of germination s])ecifies that a seed will he 
considered to have germinated when it has developed into a nor- 
mal seedling which might be expected to continue its development 
in soil under favorable conditions. But even with a rigorous 
application of this definition, it must be recognized that not all 
seeds counted as germinated will be of maximum vigor. Two 
samples might have approximately equal value under favorable 
conditions, but one, because of general lack of vigor, infestation 
by organisms or other cause, might be less able to withstand 
unfavorable conditions. This problem has been attacked from 
different viewpoints by a few workers. A peculiar »sensilive» 
condition of cotton seed grown in the southw'est has been discus- 
sed by Toole(IO) and by Toole and Dri'MM0N|)(11 ). A method of 
measuring the relative ability of samples of cotton seed to with- 
stand unfavorable field conditions has been proposed recently by 
Simpson el al.(9). Fiske(7) and Drake and Atwater(6) have 
pointed out that certain types of abnormal seedlings of lima 
beans are capable of developing into mature plants more or less 
normal in appearance, but that these plants do not give normal 
yields. Such information about a sample may be very important 
to the grow'er and when practicable should be furnished the 
interested party as supplementary to the germination value deter- 
mined in accordance with the official definition of germination. 
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Cber Methoden zur Hebung mangelnder Keimreife 
in der Samenkontrollarbeit 

Von 

Ivar Gadd. 

Leiter der Keimungsabteilung an der Schwedischen 
Staatssainenkontrollanstalt. 

Mangelnde Keimreife des frisch geernteten Saatgutes ist bei 
fast alien Kullurpflanzen cine allgcmeine Erscheinung in den 
gemassigten Klimazonen der ganzcn nordlichen Halbkugel. Je 
nach dem Breitcngrad, der Nahe des Meeres und der Hohenlage 
ergeben sich hierin grosse Differenzen. Allgemein gesagt: je 
raiiher das Klima, desto starker ist diese Erscheinung ausgepragt, 
und dies sowohl anfiinglich, als auch hinsichtlich der Dauer der 
fiir die Erreichung der vollen Reife notwcndigen Ruheperiode der 
Samen. Weil durch das Klima bedingt» kann es nicht verwun- 
dern, dass die verschiedenen Jahrgiingc unter sich am gleichen 
Ort grosse Schwankungen aufweiscn, und dass die einzelnen 
Kulturpflanzen, wohl urspriinglich verschiedenen Klimabedin- 
gungen angepasst, in dieser Beziehung stark variieren. Elbenso 
ist es wohl eine allgemeine Regel, dass die morphologische Reife 
parallel mit der physiologischcn lauft, dass also die friihreifen 
Sorten innerhalb der gleichen Art ihre voile Nachreife schneller 
als die spaten erreichen, obwohl durch die Ziichtung hierin 
manchmal die Verhaltnisse bewusst komplizierter geinScht wor- 
den sind. Wahrscheinlich ist es iibrigens, dass der allgcmeine 
Grad der mangelnden Keimreife bei einer Pflanzenart direkt 
durch die Zeit bedingt ist, wahrend welcher sie in einem bestimm- 
ten Klima unter Kultur gestanden hat; je langer, desto weniger 
keimunreif. Durch Selektion hat sie sich mehr und mehr vom 
Wildzustand entfernt. Es ist namlich eine Tatsache, dass die 
Samen der wilden Verwandten der Kulturpflanzen meistens eine 
sehr lange Ruheperiode durchmachen mussen, ehe sie keimreif 
werden, was sicherlich von grosser Bedeutung fiir die Erhaltung 
der Art in der Natur gewesen ist. 
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Cber die inneren, anatomischen und physiologischen Ursachen 
zu der wahrend langerer oder kiirzerer Zeitperioden ausgedehnten 
Keimhemmung bei sonst iiblichen optimalen Keimbedingungen 
— obwohl die Samen ganz reif aussehen — haben im Verlaufe 
der Zeit die verschiedenartigsten Theorien das Tageslicht gcsehen. 
Eine vollig befriedigcnde Erklarung dazu fehlt aber zur Zeit 
immer noch. So hat man versucht, den Hemmungsfaktor bald in 
die Frucht- oder Samen schale, bald ins Endosperm, bald in den 
Embryo selbst zu vcrlegen, bald hat man Reizwirkungen oder 
enzymatischen Prozessen die Hauptschuld gegeben, u. s. w. Die 
wahrschcinlichste Hypothese scheint inir die zu sein, dass die 
gewisse Zeit nach der Ernte immer noch lebenden Schalenzellen 
fur ihre eigene Almung den fiir die Einleilung der Keimprozesse 
im Embryo nolwcn digen Sauerstoff selher verbrauchen und also 
nicht geniigende Mengen davon durchlasscn. Erst wenn die 
Schale tot ist — durch Eintrocknung oder auf andere Weise — , 
konnte der Sauerstoff ohne Hindernisse diffundieren, und die 
Keimreife ware damit erreicht. Ich mochte mich aber hier mit 
dicsen theorelischen Fragen nicht mehr beschiiftigen, teils weil 
es nicht sicher isl, dass bei alien Kulturpflanzen die Ursache 
iiberall die gleiche ist, und teils weil der Zweck dieses Aufsatzes 
ein ganz anderer und zwar rein praktischer Natur ist. 

Da ja — mit Ausnahme der wenigen Wintersaaten — die 
verschiedencn Arlen von Samereien bestimmt sind, erst im nachs- 
ten Friihjahr ausgesat zu wcrden, und da zu jener Zeit eine 
mangelnde Keimreife gewohnlich meistens schon behoben ist, 
ergibt sich fiir die Samenkonlrollstationen in nordlichen Liindern 
die zwingende Notwendigkeit, den ganzen Herbst und Winter 
iiber in ihrer taglichen Arbeit und bei der Ausarbeitung ihrer 
Laboratoriumsmethoden zu dieser wichtigen Frage Stellung zu 
nehmen. Dies gilt vor allem in Landern mit ausgedehnter Sack- 
plombierung — wie in Schweden — fiir welche fest bestimmte 
Grenzen fiir die Keiinfahigkeit festgestellt wprden sind, und dies 
unabhangig von dcr Jahreszeit und hauptsachlich auch von den 
verschiedenen Jahrgangen. Um gegen alle, also auch die noch 
unreifen Saatgutpartieen, die schon friihzeitig wegen beabsich- 
tigter Plombierung bemustert werden, vollig gerecht zu sein, 
miissen unsere Keimungsmethoden derart beschaffen sein, dass 
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so gut wie alle noch keimfahigen, gesunden Samen, mogen sie 
keimreif sein Oder nicht, innerhalb einer kurzen, bestimmten 
Zeitfrist aucb wirklicb zur Keimung gebracbt werden. Das gleicbe 
gilt natiirlicb alien anderen Untersucbungen fiir den Handel und 
die Landwirtscbaft und besonders denjenigen der Samenanbauer, 
die an Samenfinnen durcb feste Vertrage gebunden sind, und 
welcbe Bezablung auf Grund der Kvalitat ibrer Saatwaren, durcb 
eine offizielle Samenkontrollstation bescbeinigt, erbalten. 

Abgeseben von einer wesentlicben Verlangerung der Keimzeit, 
— die docb aus verschiedenen (iriinden als sebr unbeliebt ange- 
seben werden muss — gibt es inehrere Wege, cine mangelndc 
Keimreife im Laboratorium zu iiberwinden und dadiircb die Keiin« 
zablen zu erbohcn. Durcb kiinstlicbe Trocknung vvahrend gewis- 
ser Zeit vor der Kinlegung, durcb Anscbneiden oder Anstecben 
der zur Keimung anzusetzcnden Samen, durcb Vorquellen oder 
Bebandlung der Samen mit cbemischen Reagenzien, kann man 
mancbmal bestimmte Erfolge erreichen. Aber einerseils wird 
durcb eiii solcbes Verfahren entweder die Untersuebungszeit in 
die Lange gezogen, oder es ist sebr zeitraubend, ab und zu sogar 
scbadlicb, und andererseits weiss man ja zu Anfang nicbl, ob 
eine zu untersuebende Probe tatsachlicb aucb unreif isl, und ob 
niebt andernfalls die ganze Operation ganz unnotig sei. Die 
Metbode muss ausserdem so abgepasst sein, dass sie unler alien 
Umstanden angewandt werden kann, und bei samtlichen Proben, 
unabbangig von ibrem Reifegrad, Hocbstzahlen ergibt und niebt 
etwa der Keimfabigkeit sebadet. Dazu muss sie so einfacb sein 
wie nur mdglicb, Durcb blosse Variationen in den gegebenen 
Licbt- und Teinperaturverbaltnissen kann man nun weitgehend 
die Bedingungen sebaffen, die in alien Fallen fiir eine normale 
Keimung ausscblagsgebend sind, und da ist besonders der Tem- 
I>eraturfaktor, riebtiger der Kaltefaktor, konstant oder wccbselnd, 
fiir die Aufbebung der Keimunreife entsebeidend. 

Die Absiebt des Verfassers mit diesen Zeilen ist nun, eine kurze 
Zusammenstellung unserer Keimungsmetboden bei den wicb- 
tigeren Kulturpflanzen zu geben, und fiber die Art und Weise zu 
beriebten, wie das Problem der mangelnden Keimreife in 
unserer taglicben Arbeit zu losen und die damit zusammen- 
hangenden Scbwierigkeiten zu bewaltigen versuebt baben. Die 
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Methoden, die in den schwedischcn technischen Vorschriften fiir 
Saatgut niedergelegt worden sind, sind teils auf zahlreichen Spe- 
zialuntersuchungen, teils auf den allgemeinen Erfahrungen einer 
grosser! Station wiihrend vieler wcchselnden Jahrgiinge basiert 
und fussen deshalb auf cinem uberwaltigcnd grossen Material. 
Ich gebe inich der Hoffnung bin, dass auch andere Stationen in 
nordlichcn Landern, die init den gleichen Schwierigkeiten wie wir 
zu kiimpfen habcn, vielleicht daraus einige Einzelheiten zum 
Nutzen fiir ihre Arbeit schopfen konnen, und dass wir uns da- 
durch inchr und inehr unsercm allgemeinen Ziel: Gleichfor- 
inigkeit in den Untersuchungsineihoden und den Untersuchungs- 
ergebnissen, weiter niiliern konnen. 


L GRaSER. 
a. Getreide. 

Bei alien vier Hauplgetreidearten komint fast jedes Jahr — 
zwar mehr oder weniger stark aiisgepriigt - inangelnde Keim- 
reife bei vielcn der eingesandten Proben vor. Am stiirksten trill 
sie selbstverslandlich nach kiihlen, feuchten vSomniern und 
wahrend der ersten Monate nach der Ernie auf. Aber manchinal 
kann man noeh im Miirz oder April des folgenden Jahres Proben 
bekoinmen, die noeh selir unreif sind, das heissl, die nicht normal 
und sehnell bei Ziminertem])eratur auskeimen. Weizen — so- 
wohl Sommer- als Winlerweizen — und Gerste zeigen sich, 
abgesehen von ziemlieh starken Sortenimterschieden, gewohnlich 
am incisten und am liingsten, Roggen am wenigsten unreif, 
wahrend Hafer eine Zwisehenstellung einniminl. Ein Umstand, 
der auf den urspriinglichen Reifezustand eine starke Einwirkung 
ausiibl, insofern dass er eine inangelnde Keiinreife noeh mehr 
aecentuiert, ist die nunmehr, jedenfalls bei Weizen, ziemlieh 
allgemein durchgefiihrte Beizung des Saatgutes mit Quecksilber- 
haltigen Mitteln. Es ist namlich eine Tatsache, dass alle jetzt im 
Handel vorkommenden, derartigen Mittel, je naeh ihrer che- 
mischen Zusammenselzung, bei nicht ganz keirnreifem Getreide 
die Keimung noeh obendrein mehr oder weniger verzogern. 

Uin nun alle diese Schwierigkeiten zu meistern und also die 
Zahl der am Abschlusstage noeh daliegenden, frisehen gequol- 
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lenen, aber noch ungekeimten Korner auf ein Minimum zu redu- 
zieren, haben wir seit einer Reihe von Jahren folgende Methodik 
mil bestem Erfolg verwendel. Sogar ganz unreife, gebeizte Proben 
von Gerste und Weizen werden durch sie innerhalb kurzer Zeit 
zur fast restlosen Auskeimung gebracht. 

Die Keimung wird die game Keimzeit, 10 Tage, bei 10° , hoch- 
stens 12° C, in gesiebtem, gegluhtem Sand durchgefiihrt. Diese 
niedrige konstante Temperatur ist bei starker Unreife unbedingt 
notwendig, es geniigt nicht etwa mit cirka 15° C oder niedrige 
Wechseltemperatur (10° — 20°). Das Gliihen des Sandes ge- 
schieht, um Mikroorganisinen und organische Stoffe im Sande 
zu entfernen, ihn gewisserinassen poroser zu machen und mit 
Sauerstoff zu bereichern. Dazu kommt auch, dass durch das 
Gliihen alles urspriingliche Wasser verdampft, wodurch es inog- 
lich wird, zu hestiinmten Mengen von Sand immer die gleichen 
Mengen von Wasser bei der Einlegung zuzusetzen, d. h. bei kon- 
stanter Korngrdsse des Sandes fiir jede Getreideart immer die 
gleiche Wasserkapazitiit zu halten, die fiir Hafer zu 50 %, fiir 
Gerste, Weizen und Roggen 40 %, festgesetzt worden ist. Der 
Sand darf nicht zu grob oder zu fein sein, damit cine gute und 
gleichmassige Sauerstoff- und Wassergehaltbilanz erreicht wer- 
den konne. Vor dem Ansetzen werden Wasser und Sand zuerst 
sorgfaltig gemischt, der feuchte Sand wird dann in glasicrte 
Porzellanschalen — *20 cm. weite und 3 cm. hohe — bis etwa 1 
cm. iiber dem Boden der Schale eingefiillt, darauf werden die 
Korner ausgestreut, mit einer Pinzette sorgfaltig auseinander- 
gelegt und dann mit dem gleichen feuchten Sand 2 cm. hoch 
bedeckt, t)ber das ganze kommt so eine Glasseheibe, und die 
Kulturen werden wahrend der ganzen Keirnzeit bei 10° C gehal- 
ten und in Ruhe gelassen. Ein Nachgiessen ist nicht notwendig. 
Bei Hafer wirkt ein Zudriicken des Sandes nach der Einlegung 
giinstig, da hierdurch ein festerer Kontakt zwischen Kornern 
und Keimmedium ermoglicht und so die Wasser- und Sauer- 
stoffaufnahme erleichtert wird. Nach 10 Tagen, wenn die Keim- 
scheiden eine Lange von cirka 3 — 4 cm. erreicht haben, wird 
die Keimfahigkeit bestimmt, und noch ungekeimte Korner wer- 
den untersucht, ob sie ganz tot oder noch frisch sind. Da also 
die Keimlinge nur einmal gezahit werden, und zwar am Ende des 
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Keimversuches, wird beim Getreide keine Keimschnelligkeit er- 
mittelt, sondern nur die Keimfahigkeit, d. h. die Zahl der nor- 
malen gesunden Keimlinge. Aus technischen Griinden ist es 
namlich — durch den langsamen Wuchs der Keimlinge bei der 
niedrigen Keimteinperatur, und zufolge der Forderung, nur ganz 
normale Keimlinge als gekeimt zu betrachten — unmoglich, eine 
Zahl fiir die Keimschnelligkeit nach kiirzer Zeit zu erhalten. Eine 
solche Zahl ware auch bei dem haufigen Vorkommen keimun- 
reifer Proben meistens ganz wertlos odcr wiirde sogar zu vielen 
Trugschliissen fiihren. Nebenbei sei bemerkt, dass der wirkliche 
Wert des Saatgutes — wenn man von der Keimfahigkeit absieht 
— im Gesundheitszustand ausgedriickt, bier durch eine andere 
obligatorische Hilfsmethode festgestellt wird, namlich die Hilt- 
liersche Ziegelgrusmethode, die bei 20° C arbeitet. Durch sie 
erhalt man auch Kenntnis vom Reifezustand der Korner, was 
man sonst durch Kiiltekeimung allein hiitte vermissen miissen, 
einem Zustand, welchem, jedenfalls bei Winterweizen, eine 
gewisse Bedeutung zugeschrieben warden muss, obschon die 
Bodentemperatur bei Aussaat im Herbst wohl gewohnlich nicht 
so hoch ist. 


b. Wiesen- und Weidegraser. 

Die Samereien von den fiir die Wiesen und Weiden in 
Mischung mit kleeartigen Gewiichsen — bestiinmten gewohn- 
lichen Griisern, wie LieschgraSy Englisches und Italienisches 
RaijgraSy KnaiilgraSy die Schwingel- und TrespenarteHy Wiesen- 
fuchsschwanZy Fioringras u. a. sind die ineisten Jahre mehr oder 
weniger keimunreif. Dies gilt natiirlich vor allem den nordlichen 
Herkiinften. Sie bediirfen deshalb bei der Laboratoriumprufung 
wahrend des grossten Teils der Saison besonderer Massnahmen, 
uin sie zur schnellen und gleichformigen Auskeimung bringen zu 
konnen. Priift man solche Proben im Herbst und Winter bei 
gewohnlichen, hoheren Keimtemperaturen und dazu in dimklen 
Keimschranken, erhalt man in vielen Fallen ganz unbefriedigende 
Keimprozente, obwohl die betreffenden Proben sich nach lange- 
rer, trockener Aufbewahrung bei neuer Priifung als erstklassiges 
Saatgut entschleiern. Urn diesc Schwierigkeiten zu iiberwinden, 
wurden wdr leider gezwmngen, samtliche Proben einer Doppel- 
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b. Kleinsamige: hauptsHchlich Kleearten und Luzerne. 

Die in Schweden angebauten Kleesamereien, vor allem Rotklee, 
sind fast alie Jahre lange Zeit mehr oder weniger keimunreif und 
bereiten uns deshalb viele Schwierigkeiten, wahrend die impor- 
tierten, hauptsachlich aus Mittel- und Osteuropa stammenden 
Herkiinfte — natiirlich abgesehen von den vielen harten Kornern 
— sehr leicht zu schneller und vollstandiger Auskeimung zu 
bringen sind. Am liebsten verwenden wir den Jacobsen-Apparat 
fur die meisten Arten von Kleinsainereien, wegen der Leichtigkeit, 
die Keimungsverhaltnisse z. B. beireffend Temperatur, Feuch- 
tigkeil, Licht u. s. w. zu regulieren und nach Wunsch zu gestallen. 
So tun wir auch hier mit den Kleearten, und besonders gerne 
verwenden wir da belle Glasglocken wegen der Cbersichtlichkeit 
der Keimbetten und der schnellen Entwicklung der Kotyledonen 
im Licht, mit fruhem Abw^erfen der Samenschalen verbuiiden, 
wodurch die anormalen und vor allem die zerbrochenen Keim- 
linge bereits bei der ersten Auszahlung nach vier Tagen leicht zu 
entdecken sind. Wechsel temperatur 18 — 30° C im Wasser wird 
gehalten. Aber manchmal gibt eine solche Methode sehr schlechte 
Ergebnisse, indem bei der ersten Auszahlung viele, sogar die 
Halfte Oder noch mehr, der Samen auf den Keimbetten ohne jeg- 
liches Anzeichen eines Keimungsbeginns gesund gequollen zu- 
ruckbleiben. Bei hoherer Temperatur im Wasser wird die Zahl 
solcher Samen noch erheblich grdsser, und das Bild hat sich nach 
10 Tagen nicht nennenswert geandert, und auch dann nicht, wenn 
die Keimzeit weit daruber hinaus ausgedehnt wird. Hier muss 
man nun ganz andere Massregeln ergreifen, um die Keimung 
"wesentlich zu fordern, und zwar niedrigere Temperaturen und, 
im Gegensatz zu den Verhaltnissen bei den Grasern, Lichtab- 
schluss. Zeigt sich eine Probe nach 4 Tagen unter gewohnlichen 
Keimbedingungen als keimunreif, werden die Keimbetten unter 
dunkle Glasglocken gesetzt und zu Zimmertemperatur oder 
Wechseltemperatur 10 — 30° C im Wasser, oder, bei starker Un- 
reife, sogar zu konstant 10° C iiberfiihrt, wobei im letzten Falle 
wegen des langsamen Wuchses der Keimlinge die Keimzeit 
meistens zwei Tage verlangert w^erden muss. Durch ein derar- 
tiges Verfahren gewinnt man eine, wenn auch nicht vollstandige, 
so doch einigermassen gute Auskeimung selbst sehr unreifer 
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Proben. Durch 10° C oder 10 — 30° C sink! auch die Zahl d6r 
harten Samen ein wcnig. Fiir voile Aufhebung der Hartschalig- 
keit ist dagegen, wie wir wissen, eine viel intensivere und langer- 
dauernde Kalteeinwirkung notwendig. 

Zum Schluss sei noch bemerkt, dass sich Luzerne-Saatgut, 
hauptsachlich amerikanischer und ungarischer Herkunft, fast 
nie keimunreif zeigt und deshalb eine Keimtemperatur von sogar 
18 — 36° C im Wasscr vertragt, was auch fiir Entharlung dieser 
manchmal sehr harischaligen Samenart von Bedeutung sein 
diirfte, da ja, im Gegensatz zu den Kicearten, hier Warme die 
Keimung barter Samen fdrdert. Hopfenklee soil man nicht iiber 
20° C einkeimen; in den Sommermonaten, wenn die Nachttem- 
peratur steigt, muss man ihn die ganze Zeit im Kiihlschrank 
halten, da er keine Warme duldet. wSonst liegen die meisten 
Samen nur gequollcn da. 


III. HACKFRtTCHTE. 

Unter den Kreuzbliitlern gibt es mehrere Arten, die uns keine 
bcsonderen Schwierigkeiten bei dcr Lahoratoriumpriifung be- 
reiten, die also meistens scbon im Herbst ganz keimreif erschei- 
nen und deshalb schnell und gleichmassig auf dcm Jacobsen- 
Apparat unter hellen Glocken bei Wechseltemperatur 18 — 36° C 
im Wasser auskeinien, z. B. Wasserriibe und Radieschen. Andere 
dagegen, wie Kohlriibe^ die verschiedenen Kohlarten, weisser und 
brauner Senf sind haufig sehr unreif, und, wenn es Garantieana- 
lysen da von gilt, werden samtliche Proben bis zum nachsten 
F'rlihjahr einer Doppelpriifung unterworfen, und zwar teils bei 
Wechseltemperatur 18 — 36° C, teils bei W. T. 10 — 36° C, alles 
unter hellen Glocken. Ja, brauner Senf muss manchmal sogar 
bei 10° C konstant eingekeimt werden. Cbrigens ist zu erwahnen, 
dass in den Monaten Juli und August mit ihren hohen Tag- und 
Nachttemperaturen alle hier genannten Kreuzbliitler wahrend 
der Keimung kiihl und belichtet gehalten werden mlissen, da sie 
gegen iibermassige Warme sehr empfindlich sind. Auch an- 
scheinend ganz keiinreife, iiberjahrige Proben konnen, wenn sie 
ohne Abkiihlung in dunklen Thermostaten zur Keimung gesetzt 
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Werden, mehr oder weniger versagen. Diese Gefahr ist natiirlich 
in warmeren Landern am meisten ausgepragt. 

Die Mohre reagiert nicht nenneiiswert auf Kalte; sie wird das 
ganze Jahr auf Jacobsen- Apparat W. T. 18 — 30° C im Wasser 
gekeimt. Ebenso scheint mangelnde Keimreife bei den Beta- 
Arten keine grossere Rolle zu spielen. Sie werden mit dem besten 
Erfolg wahrend der ganzen Saison in Filtricrpapierpackchen in 
hohen, mit Scheibe bedeckten Glasgefassen, bei W. T. 20 — 30° C 
— 6 Stunden 30°, 18 Stunden 20° C — in einem Thermostat ge- 
haiten. Hier liegt die Hauptschwierigkeit nicht in mangelnder 
Reife, sondern in der anfanglichen, richtigen Wasserversorgung 
der Samen und Keimbetten. Ein kurzdauerndes Vorquellen der 
Samen in lauwarmem Wasser ist gunstig, und hochstens zwei 
Drittel des Papiers diirfen dann bei der Einlegung in Wasser 
eingetaucht werden. Wasserverluste wahrend der Keimung sollen 
durch Bedeckung der Keimgefasse verhindert werden. 


IV. UBRIGE KRAUTER: HAUPTSACHLICH 
GEMDSEPFLANZEN. 

Alle die zahlreichen Gemusesamereien eingehend zu behandein, 
ist ausgeschlossen, und es ist auch nicht notwendig, da die 
meisten von ihnen im allgemeinen mit den gewohnlichen Labora- 
toriumsmethoden leicht zur vollen Keimung zu bringen sind. Ich 
mochte doch einige herausholen, die haufig langere Zeit mang- 
elnde Reife zeigen, und fiir welche einc besondere Methodik 
deshalb hat ausgearbeitet werden miissen. Dies gilt vor allem 
Dill, fur welche Samenart niedrige Wechseltemperaturen und 
Dunkelheit wahrend der Keimung unbedingt notwendig sind. 
Spinat wird am besten in Filtrierpapierpackchen bei 10° C kon- 
stant eingekeimt. Salat wird zuerst 3 Tage bei 10° C gehalten 
und bleibt dann wahrend der iibrigen Keimzeit bei Zimmertem- 
peratur stehen. Das ist eine ausgezeichnete Methode. Bei einigen 
wenigen Proben wahrend der Saison ist doch beim Abschluss am 
10. Tag noch eine erhebliche Anzahl der Samen frisch und 
ungekeimt, und diese Proben miissen dann eine neue dreitagige 
Kalteperiode durchmachen, ehe der Versuch am 15. Tag zum 
Abschluss kommt. Da sind diese Samen voll ausgekeimt. 
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Cbrigens ist zu nennen, dass die Zwiebel-Arien am besten unter 
schwarzen Glocken bei 18° C eingekeimt werden, dass die Um~ 
belliferen mil ihrer meist langsamen Ankeimung durch ver- 
schiedene Arten von Kalteeinwirkung nicht nennenswert zu 
beeinflussen sind, und dass z. B. roma/en-Samen ebenso gut unter 
hellen wie dunklen Glocken keimen; doch muss man Obacht 
geben, dass das Glas auch tatsachlich ganz schwarz ist und nicht 
violettes Licht durchlasst, in welchem Falle die Kcimung ge- 
hemmt wird. Wenn bei der ersten Auszahlung die Keimung sich 
ungleichmassig gestaltet, und man deshalb mangelnde Reife 
vermuten kann, werden die Keimbetten von W. T. 18 — 36° C zu 
10 — 36° C uberfuhrt, manchmal mit sehr gutem Erfolg. Samen 
von Lein und Gartenkresse werden immer doppelt gepriift, teils 
bei Zimmcrtemperatur, teils bei W. T. 10 — 36° C, ebenso 
Zichorie-, Endivie- und Spbrgel-Samen, 


V. HOLZARTIGE GEWACHSE. 

Es sind hauptsachlich gewohnliche Kiefern- und FzVft/en-Sa- 
men die zu unserer Untersuchung kommen. Die Keimung crfolgt 
unter hellen Glasglocken auf Jacobsen-Apparat bei 18 — 30° C im 
Wasser, und diese Melhode scheint im grossen und ganzen sehr 
bcfriedigend zu sein, da die Keimung meislens sehr gleichmassig 
verlauft. Wenn im Erntejahr gepriift, hinterlassen doch ein- 
zclne Probcn auf den Keimbetten beim Abschluss am 30. Tag eine 
gewisse Anzahl von Samen, die sich beim Durchschneiden als 
frisch und gesund, also keimunreif, enthullen. Diese Zahl ist 
doch nie bedeutend. Besondere Massnahmen, um solche Samen 
doch zum Keimen zu bringen, haben wir nicht ergriffen, vielmehr 
begniigen wir uns damit, ihre Anzahl auf den Untersuchungs- 
bcrichten anzugeben. 

Die grossamigen Arten, wie die Weymouthskiefer u. a., be- 
durfen oft einer langeren feuchten Aufbewahrung bei niedriger 
Temperatur, ehe sie zu keimen anfangen, was auch mit deil 
Samen vieler anderen baum- und strauchartigen Gewachse der 
Fall sein diirfte. 
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Translation of the foregoing article. 


On Methods for the Elimination of Seed Dormancy 
in Seed Control Work. 

By 

Ivar Gadd, 

Head of the Germination Section at the 
Swedish State Seed Testing Station. 


Dormancy in freshly harvested seed is a common phenomenon 
with almost all cultivated plants in the temperate zones of the 
northern hemisphere. In this respect there are big differences 
according to latitude, closeness to the sea and altitude. It can be 
said in general : the more raw the climate, the more accentuated 
is this phenomenon, both at the start and also as regards the 
length of the period of after-ripening of the seeds. Being depen- 
dent upon the climate, it is no wonder that different years show 
great divergencies for the same place, and that the various spe- 
cies, originally adapted to different climates, show great varia- 
tions in this respect It can be said to be a general rule, that the 
morphological maturity runs parallel with the physiological, that 
is to say that the early-ripe varieties within the same species are 
fully after-ripened earlier than the later ones, although things 
often are made more complicated through breeding. It is more- 
over probable, that the general degree of dormancy in a plant 
species is directly determined by the time during which it has 
been under cultivation in a certain climate; the longer, the 
smaller the degree of dormancy. Through selection it has de- 
parted more and more from its wild state. It is namely a fact 
that seeds of the wild related varieties of cultivated plants must 
generally have a very long period of rest before they are ripe for 
germination. This has certainly been of great importance for the 
preservation of the species in nature. 

The most differing theories have come out about the inner, 
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anatomical and physiological causes of this delayed germination, 
extending over longer or shorter periods under otherwise favour- 
able conditions, although the seeds appear completely ripe. 
Hitherto a completely satisfactory explanation is however 
lacking. Thus the retardative cause has been sought, sometimes 
in the fruit- or seed-covering, sometimes in the endosperm, some- 
times in the embryo itself, and sometimes it has been attributed 
to excitements or enzymatic processes etc. The most probable 
hypothesis seems to me to be that the cells of the seed covering, 
still being alive for a certain time after harvest, use up themselves 
for their breathing the oxygen that is necessary to start the ger- 
mination process in the embryo, and so do not let through a 
sufficient quantity. Only when the covering is dead — through 
desiccation or some other way — can the oxygen diffuse without 
hindrance and the seed be ripe for germination. But I am not 
going to discuss these theoretical questions here any further, 
partly because it is not certain whether the cause is always the 
same with all the cultivated plants, and partly because the aim 
of this article is quite another and of a wholly practical nature. 

As the different kinds of seeds — except the few winter seeds 

— are meant to be sown only the following spring, and as hy 
that lime seed dormancy has mostly been eliminated already, it 
follows as an imperative necessity for all seed testing stations 
in the northern countries to take up their position with regard 
to this important question in their daily work throughout the 
autumn and winter months and in the working out of their 
laboratory methods. This applies above all to countries with 
extensive bag-sealing — as in Sweden — where there are fixed 
limits for the germinating capacity, independent of the season 
and mainly also of the different years’ yields. To be just to all 

— including such still immature seed lots as arc sampled early 
with a thought to being sealed — our germination methods must 
be so framed, that well nigh all of the sound seeds still capable 
of germination — whether mature or not — really are brought to 
germination within a short and fixed space of time. The same 
applies, of course, to all other tests made for trade and agricul- 
ture and especially to those seed cultivators who are bound by 
contracts to seed firms and receive payment according to the 
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quality of their seed as certified by some official seed testing 
station. 

There are many ways of conquering seed dormancy in the 
laboratory and so raising the germination figures, apart from a 
considerable lengthening of the time of germination — a method 
that for many reasons must be regarded as impopular. One can 
often obtain definite successes by artificially drying seeds for a 
certain time before they are put to germinate, by cutting or 
pricking them, or by pre-soaking or treating them with chemical 
reactionaries. But on the one hand such methods either prolong 
the testing time or they are slow and time-wasting — sometimes 
even injurious — , and on the other hand one does not know at 
the outset, whether a sample really is immature, or whether the 
whole operation may not be quite unnecessary. The methods 
moreover must be so adapted, that they can be used under all 
circumstances, and in all tests give the best possible results with 
all samples irrespective of their maturity, and they must not in 
any way be injurious to the germinating capacity. They should 
also be as simple as possible. Merely through variations of the 
given light and temperature agents, it is now possible to create 
the conditions that are necessary for a normal germination in all 
cases. And there it is the temperature factor, or rather the cold 
factor — constant or alternating — which is determinative in 
breaking the dormancy of seeds. 

The author’s intention in this monograph is to give a brief 
survey of the germination methods we use in testing the more 
important cultivated plants, and to give an account of the ways 
and means by which we have tried to solve the problem of seed 
dormancy and to overcome the difficulties connected therewith. 
The methods laid down in the Swedish rules for seed testing are 
based upon numerous special tests as well as on the general 
experiences gained at a large station through many varying 
years, and are therefore grounded on an enormous amount of 
material. I allow myself to hope that also other stations in the 
northern countries who have to struggle with the same difficulties 
as we, can gather from it some details of use for their work, and 
that we may thus approach our common goal: uniformity in 
methods and results in seed testing work. 
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L GRASSES, 
a. Cereals. 

In all four main cereal species seed dormancy appears almost 
every year in many of the samples sent in — although more or 
less pronounced. It is self-evident that it will appear most pro- 
nouncedly after cold, damp summers and during the first months 
after harvest. But many times there are samples received as late 
as March or April in the following year, which are still very im- 
mature, i. e. which do not germinate normally and quickly at 
ordinary room temperature. Wheat — both the summer and 
winter kind — and barley^ apart from fairly big differences 
between the various strains, are most and longest dormant, rye 
least, whilst oats takes an intermediate position. One factor that 
has a strong influence on the original state of maturity, inasmuch 
as it accentuates the dormancy in seeds, is the treating of them 
with chemicals containing mercury, as is being generally done 
nowadays, at least in the case of wheat. It is namely a fact that 
according to their chemical combinations all such chemicals that 
are on the market will retard still more the germination of such 
seeds as are not quite mature. 

To overcome all these difficulties and to minimize the number 
of fresh, swollen seeds still remaining ungerininated at the end 
of tests, we ha^e been using the following methods through a 
long series of years and with very good results. Kven samples of 
barley and wheat of a high degree of dormancy and treated with 
chemicals will be brought to almost complete germination in a 
short time by these methods. 

The germination test is carried out during the whole period, 
to days, at a temperature of 10°C or at the most 12°C, in sifted, 
heated sand. This low constant temperature is absolutely neces- 
sary in the case of accentuated dormancy; it is not sufficient to 
use a constant temperature of about IS^C or low alternating 
temperatures (10° — 20°C). Healing of the sand is done to remove 
micro-organisms and organic matter in it and to make it more 
porous so to speak, and to enrich it with oxygen. In addition too, 
all the original w^ater will evaporate by heating, and so it will be 
possible always to add the same quantity of w ater to fixed quan- 
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titles of sand, i. e. to keep for each cereal the same water capacity 
in sand of a constant size of grains — for oats the water capacity 
has been fixed at 50%, for barley, wheat and rye at 40%. The 
sand must not be too coarse nor too fine, in order that a good 
and uniform balance of oxygen and water capacity may be ob- 
tained. Before tests are begun, sand and water are well mixed, 
the moist sand is then put into glazed china dishes — 20 cm 
wide and 3 cm high — first a layer about 1 cm thick at bottom 
of dish, then the seeds are spread out and carefully separated 
from each other with tweezers, then covered with another layer 
(2 cm thick) of the same moist sand. A glass sheet is placed over 
the top and the cultures are left alone to germinate at a constant 
temperature of 10 °C throughout the w^hole germination period. 
No further water is necessary. Pressing the sand down has a 
favourable effect in the case of oats, as in this way a firmer con- 
tact between seeds and germination medium is made possible, 
and thus the taking up of water and oxygen is facilitated. After 
10 days, w^hen sprouts have attained a length of 3“- 4 cm, the 
germinating capacity is determined, and still non-germinated 
grains are examined to find out whether they are quite dead or 
still fresh. As the sprouts then are counted only once and this 
at the end of the test, no indication is given of the germinating 
speed for cereals, only the germinating capacity, i. e. the number 
of normal sound sprouts. For technical reasons it is impossible 
to obtain a figure for the speed of germination after a short time, 
because of the slow development of the sprouts at the low tem- 
perature, and because of the requirement to consider only quite 
normal sprouts as germinated. Such a figure would, besides, be 
quite w^orthless in consideration of the frequent occurence of 
dormancy in samples and would even lead to many false conclu- 
sions. Parenthetically it may be noted, that the true value of the 
seed expressed in state of soundness * — apart from the germi- 
nating capacity — is determined here by means of a complimen- 
tary method also obligatory, namely the Hiltner brick-dust 
method, carried out at a temperature of 20 ®C. By means of this 
one may also learn the state of maturity of the seeds, which other- 
wise by the cold method one would not have obtained, a state to 
which a certain importance must be attributed, at least in the 
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case of winter wheat, although the ground temperature is not 
usually so high at sowing in the autumn. 


b. Grasses of meadow and pasture. 

Seeds of the ordinary grasses intended for meadow and pasture 
— with a mixture of leguminous plants — such as timothy^ 
perennial and Italian rye-grass, cock's-foot, the fescue and brome 
species, meadow fox-tail, creeping bentgrass, a. o. are most years 
more or less dormant. This applies in the first place of course 
to the northern provenances. These therefore need special treat- 
ments in the laboratory tests during the greater part of the 
season, in order to germinate rapidly and uniformly. If such 
samples are tested in the autumn or winter at the customary 
higher temperatures and in dark germinators, in many cases they 
will give very unsatisfactory results, although the samples, when 
tested again after a long and dry storage, may turn out to be 
first-rate seed. To master these difficulties we were unfortunately 
compelled to put all samples to a double lest, since it is impos- 
sible to tell at the outset whether a sample is mature or not, and 
since the beginning of tests should not be postponed. The seeds 
are germinated on Jacobscn-apparalus under clear bell jars, at 
alternating temperatures of either 18° — 36°C or 10° — 36°C in 
water. In the first instance the germinators are placed in the big 
laboratory, where the night temperature drops to 18°C; every 
morning the germinators are electrically heated, in about 2 hours 
the temperature in the water-bath has come up to 36°C, at which 
point the electric current in the radiators is cut off automatically. 
The temperature then gradually drops to room temperature 
during the day. In the second instance the germinators are placed 
in a special smaller room where they are heated during the day 
like the former, but at 4 o’clock in the afternoon new cold water 
is put into the apparatus and the windows are opened. In this 
way the temperature on the substrata drops quickly to 8° — 10 °C, 
where it then remains constant through the night till next mor- 
ning when it will again be made to rise quickly. The sprouts in 
these cases develop much slower than otherwise, but the results 
are very uniform and excellent even in dormant seed and mostly 
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give very high percentages. And it is not at all necessary to 
prolong the germination periods internationally prescribed for 
each seed species, since the total amount of heat is sufficiently 
high. When in this double test the germination figure is defi- 
nitely higher at the lower than at the usual alternating tempera- 
tures, then the sample has been dormant, and the higher figure 
will count as germinating capacity; in other cases an average is 
taken from both analyses. 

The Poa-species deserve a special mentioning. With them the 
above methods will not do, since they seem to require very rapid 
changes of temperature, when alternating from heat to cold as 
well as from cold to heat. After numerous experiments with 
different temperature combinations and different duration the- 
reof, we finally accepted the following method: the substrata are 
kept during the first day of the test on ordinary Jacobsen-appa- 
ratus — alt. temp. 18° — 36°C in water — under good light con- 
ditions. Next morning at 10 o’clock, when the temperature in 
w^ater has come up to 36 °C, they are quickly taken out and placed 
in a cold room with only 10°C in the water-bath, and are kept 
there during the next 24 hours at this constant low temperature. 
After that they are quickly brought back to the warm water, and 
so cold and heat will be alternating every 24 hours during the 
whole germination period. The method is not time-wasting and 
requires no special measures, as one can carry whole plates with 
many samples on at a time. This method always gives very good 
results. 


II. LEGUMINOUS PLANTS, 
a. Large-seeded: peas, beans and vetches. 

The species named are made to germinate in almost exactly 
the same manner as the cereals, which has just been described' 
with the difference only that the sand here must be substantially 
more moist — according to size of seeds 60 — 70 % of the water 
capacity — and the temperature should be held at about 20 °C. 
Lower temperature than this will not be necessary as a rule, 
since beans and peas, in any case garden-peas, hardly ever show 
any tendency towards dormancy. Only in field-peas can such 
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tendency be noted certain years now and then, in vetches, how- 
ever dormancy is rather frequent. This problem we solve here 
in the following manner: if at the first count of sprouts after 5 
days, several or many seeds still remain sound and swollen in the 
sand, the germination dishes are placed in a cold room — about 
lO^C — and are kept there till end of test. Then all these seeds 
will have germinated readily and normally. Filter paper as a 
substratum has proved quite unsuitable, because of the strong 
growth and spread of fungi which affect the seed, and of the 
unsatisfactory balance of water and oxygen on such a bed, whe- 
reby a correct analysis will be rendered very difficult. Neither 
has pre-soaking a favourable effect, since by this procedure many 
seeds are knowingly injured more or less, and that of course 
cannot be allowed. 


b. Small-seeded: mainly clover species and lucerne. 

The clover seed culti\ated in Sweden, especially red clover, is 
almost every year more or less dormant and for a long time. This 
causes us great difficulties, while the imported seed, mostly pro- 
venances from Central and Eastern Europe — apart from many 
hard seeds — - are easily brought to a quick and complete ger- 
mination. The Jacobsen-apparatus is preferably used for most of 
the smaller seeds, because of the ease in regulating and shaping 
the conditions of temi)erature, moisture, light, etc. as one likes. 
We use it likewise for clover, and prefer clear bell jars because 
the substrata arc then easily observed and because the cotyledons 
develop rapidly in the light, throwing off their seed coats very 
early. In this way it is easy to discover the abnormal and broken 
si)routs at the first count after 4 days. Alternating temperatures 
of IS*" — 30 ''C in water are applied. Many times, however, such a 
method will give quite unsatisfactory results, as many as half or 
more of the seeds remaining sound and swollen on the beds after 
the first count, without any sign of beginning to germinate. At a 
higher temperature in water, the number of such ungerminated 
seeds is still greater. After 10 days the picture has not changed 
noticeably, not even if the germination period is extended very 
considerably. Other measures must be adopted in such cases to 
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promote the germination in any degree. One must have lower 
temperatures and, contrary to what is the case with grasses, the 
light must be shut off. If a sample after 4 days of customary 
germination conditions appears dormant, then substrata are 
placed under black bell jars and transferred to room temperature 
or alt. temp, of 10° — 30° C in water, or if very dormant even to a 
constant temperature of 10°C. In this latter case the germination 
period usually has to be prolonged two days, because sprouts 
develop very slowly. In such a way one obtains if not a complete, 
at least a fairly good germination even of very unripe samples. 
Besides, at 10°C or 10° — 30°C the number of hard seeds will 
decrease somewhat. Completely to soften the hard seeds, however, 
requires a much more intensive and lengthy cold period, as we 
know. 

Finally it should be noted, that seed dormancy hardly ever 
occurs in lucerne (mainly of American and Hungarian pro- 
venances), which therefore can stand a germination temperature 
of 18° — 36 °C in water. This is doubtless of importance in soft- 
ening the sometimes very hard seeds occurring in this species, as 
germination is benefited in this case by high instead of as in clover 
by low" temperatures. Yellow trefoil should not be germinated at 
more than 20 °C; during the summer months, when the night 
temperature increases, one must keep it in a refrigerator the 
whole time, as it wiH not stand warmth. Otherwise most of the 
seeds will remain swollen but ungerminated. 


III. ROOTS. 

Of the cruciferous plants there are many species which do not 
cause us any difficulties in the laboratory tests, being quite ripe 
already in the autumn, and therefore germinating readily and 
uniformly on Jacobsen-apparatus at alternating temperature of 
18° — 36°C in water under clear bell jars. Such are turnip and 
radish. In contradistinction to these, other species like swede, 
the various types of Brassica oleracea, white and black mustard, 
frequently appear very dormant, and in the case of guaranty 
analyses all these samples are subjected to a double test the 
whole season till next spring, partly at alt. temp. 18° — 36°C, 
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partly at 10° — 36°C, always under clear bell jars. Black mustard 
is even sometimes held at a constant temperature of 10°C. It 
should further be mentioned that during the months of July and 
August with their high night and day temperatures, all the cru- 
ciferous seeds named here must be kept cool and exposed to light 
throughout the whole germination period, since they are very sen- 
sitive to excessive heat. Even seemingly quite ripe samples more 
than a year old may refuse to germinate when placed in dark 
thermostats without being cooled first. This risk is of course 
greatest in warm countries. 

The carrot does not respond much to cold; it is germinated all 
the year round on Jacobsen-apparatus at alt. temp. 18° — 30°C in 
water. Neither is there any dormancy worth mentioning in the 
/ic^fi-species. They are successfully germinated the whole season 
in filter packs in high glass bowls covered with a sheet of glass 
and kept in a thermostat at alt. temp. 20° — 30°C for 6 hours, and 
at 20°C for 18 hours. The chief difficulty here is not seed dor- 
mancy, but rather the initial supplying of seeds and substrata 
with the right quantity of water, fihort pre-soaking of seeds in 
lukewarm water has proved beneficial, and then not more than 
2/3 of the filter should be dipped in water. Loss of water during 
germination should be prevented by covering the dishes. 


IV. OTHER HERBS: CHIEFLY VEGETABLE PLANTS. 

To enter into full particulars about all the numerous vegetable 
seeds is out of the question, and it is not necessary, since most of 
them are as a rule easily brought to complete germination by 
means of the customary laboratory methods. But I should like 
to pick out a few of them, where dormancy is rather frequent 
and of long duration, and for which special methods have had to 
be worked out. This applies especially to dill, for which low alt. 
temp, and complete darkness during germination are indispens- 
able. Spinach germinates best in filter paper packs at constant 
temperature of 10°C. Lettuce is first kept for 3 days at 10°C, and 
then for the rest of the germination period allowed to remain at 
room temperature. This is an excellent method. In some few 
samples during the season, however, there can be a considerable 
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number of the seeds remaining live and ungerminated at the end 
of tests at the 10th day. These samples must then be subjected 
to another 3 day period of cold, before the test comes to an end 
on the 15th day. Then all these seeds will have germinated 
completely. 

Further it should be noted, that onions germinate best under 
black bell jars at 18°C, that the umbelliferous plants, slow as they 
mostly are in starting germination, are not much influenced by 
the various forms of cold treatments, and that tomato-seed, for 
instance, will germinate as readily under clear as under black 
bell jars; care should he taken, though, that the glass really is 
quite black and does not let through any violet rays, for that 
would retard germination. When at the first count of sprouts 
results are not uniform and one may assume that seeds are in a 
state of dormancy, the substrata are transferred from the alt. 
temp. 18° — 36°C to 10° — 36°C, often with very good results. 
Seeds of flax and garden-cress are always tested twice, once at 
room temp., once at alt. temp. 10° — 36°C. And so are chicory, 
endive, and spurrey seeds. 


V. WOOD-LIKE PLANTS. 

It is mostly pine and spruce seeds which come under our exa- 
mination. They are germinated under clear bell jars on Jacobsen- 
apparatus at 18° — 30°C in water. This method seems to be 
satisfactory on the whole, germination proceeding mostly very 
uniformly. However, when tested in the year of harvest, occa- 
sionally there are a few samples that at the end of the test on the 
30th day will leave behind them on the beds a number of seeds, 
which when cut in two will prove to be quite live and healthy, 
that is to say dormant This number is, however, never important. 
We do not use any special methods to make such seeds germinate, 
but content ourselves with indicating the number of the seeds on 
the analysis certificates. 

The large-seeded species, such as Weymouth-pine etc., often 
require a rather long and moist storage at low temperature before 
they will begin to germinate. The same can be said about seeds 
of many other tree- and bush-like plants. 
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Observations on the Germination of Freshly 
Harvested Timothy Seed^ 

By 

Eben H. Toole, 

Physiologist, Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, U. S. Department of Agriculture. 

Introduction. 

The germination of timothy seed usually presents no special 
difficulties. However, as pointed out by Fisher (2), seedsmen 
have for some time recognized that, for a period soon after har- 
vest, it was sometimes difficult to obtain a high germination 
result when the seed was tested by the usual method, although 
later in the season the same lot of seed would show a high ger- 
mination when tested by the same methods. In purchasing seeds 
early in the season, it is important to be able to distinguish 
between such fresh seed resistant to germination and old or in- 
jured seed. Both in seed merchandising and in seed control work, 
it is very important to understand the changing behavior of seed 
at various stages in its life and to know the factors controlling 
the changes that take place. 

The term »dormancy» has been applied by seed physiologists 
to any condition of the seed which makes it resistant to germi- 
nation. This condition may be looked upon as one in which the 
seed has different germination requirements than those usually 
effective. The term »after-ripening» has been applied to the 
changes that usually take place in such seeds making them less 
resistant to germination. 

There have been numerous papers on the dormant period of 
freshly harvested cereals, which have been summarized by 
Harrington (3). Since the experimental work for this paper 
was completed, there has appeared a paper by Maier (8) on the 
germination of timothy seed, but the present paper for the most 
part discusses different phases of the subject. 

* »Seed» as used in this paper refers to the mature caryopsis with the 
enclosing glumes when these are persistent. 
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The observations presented here have been made over a period 
of several years as suitable material was available. The work 
was carried on in the former Division of Seed Investigations, 
Bureau of Plant Industry. The results of the study of factors 
affecting germination have been put in use by seed analysts, 
and have influenced the recommendations in » Rules and Re- 
commendations for Testing Seeds» (11) adopted by the Associa- 
tion of Official Seed Analysts of North America. It seems de- 
sirable to place on record here the detailed results of the work. 

Material and methods. 

For these studies, samples of timothy seed from various sour- 
ces were used. Hand-collected samples from volunteer and 
roadside plants and from fields in Maryland, samples from spe- 
cial plots at the Bureau of Plant Industry field station at North 
Ridgevillc, Ohio, as well as samples from commercial sources, 
mostly in Missouri and Iowa, furnished a wide range of materiul. 
Special acknowdedgment is due Mr. M. Evans for cooperating at 
the field station and nearby commercial fields in Ohio, and to 
Mr. W. C. Pfaender of the Albert Dickinson Company, Chicago, 
Illinois, for furnishing the samples from commercial sources. All 
samples were very thoroughly cleaned in the laboratory be- 
fore use. 

Unless otherwise, specified, germination tests were made by 
placing the seeds on top of moistened blotting paper in germina- 
tion chambers maintained at high humidity and reasonably uni- 
form temperatures. The tests were kept for 18 hours in chambers 
maintained at 20° C, and then transferred for 6 hours to cham- 
bers maintained at 30° C. When it was desired to expose the 
test to light or to other special conditions, the seeds w^ere placed 
on moistened blotters, or other substrata, in petri dishes. When 
treatment with chemicals is indicated, the substratum was 
moistened with a dilute solution of the chemical. 

Experimental results. 

A. Changes in the germination response after harvest. 

To obtain information about the relation of maturity of seed 
at time of harvest to the dormancy of the seed, samples were 
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Table 1. Germination of timothy seed from separate plants collected 
at various stages of maturity. Arranged in order of maturity. (Average 
percent of germination in 8 days.) 
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collected in August 1926 from plants at various stages of ma- 
turity. Part of the sample was rubbed out of tbe head at once 
and part was left in the heads in the laboratory for 22 days 
before the seed was rubbed out and cleaned. In some cases 
additional heads from the same plants were taken 18 days after 
the first collection. These samples were tested as soon after 

‘ A — Hubbed out of the head as soon as collected — 8/9/26. 

* B - - Kept in laboratory in heads 22 days, or until 8/31/26. 

* C — Collected from same plant 18 days later than A, or 8/27/26. 

* Germination complete in 6 days. 

® Uemainder not dormant. 


9 
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cleaning as possible and at various later times in order to show 
the changes in response to germination comlilion. The results 
of germination tests of samples taken from separate plants in 
the plots of the Bureau of Plant Industry Timothy Breeding 
Station, North Ridgeville, Ohio, are shown in Table 1. 

The percentage of germination at the end of 8 days was 
selected as showing relative dormancy, since fully after-ripened 
seed will complete its germination in this time. Many of these 
samples, when tested 2 days after collection, gave much higher 
results after additional time in the germinator. For example: 
Sample 0 — 1, which germinated only 12 % in 8 days, had ger- 
minated 78 % at the end of 22 days in the germinator; and 
sample 0 — 4 had germinated 67 % on the 8th day and 96 % on 
the 21st day in the germinator. 

A study of Table 1 shows that seed freshly collected from 
the plant was always somewhat dormant, even if very mature 
when collected. In the tests made August 11, 1926, the germi- 
nation after 8 days was in general in proportion to the ai)parent 
maturity of the plant from which seed was collected. By Sep- 
tember 2, when the next test was made, after-ripening had pro- 
gressed markedly, although there were still many dormant seeds 
in the part of the sample which had been rubbed out of the head 
as soon as collected. After-ripening had taken place more ra- 
pidly in the heads stored in the laboratory and still more rapidly 
in the heads left on the plant 18 days longer, as shown by com- 
plete germination of such material in 6 days. After-ripening 
was complete by January 26, 1927. It should be noted that in 
the two samples that were least mature when rubbed out of the 
heads as soon as collected, not all of the seeds were developed 
sufficiently to be viable. However, the seeds left in the heads 
22 days longer were able to develop completely. 

In addition to the collection made from single plants at the 
North Ridgeville, Ohio, Station in 1926, a number of collections 
were made from fields in the surrounding territory. In all cases, 
the seeds were threshed out of the heads at time of collection. 
The results of germination tests of these samples are shown 
in Table 2. There was a definitely higher germination of the 
samples collected from standing plants than from shocks in 
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Table 2. Germination of timothy seed collected from fields in northern 
Ohio at different stages of maturity. All samples rubbed out of head 
immediately. (Average germination in 8 days.) 


. 

0 

0) 

a 

Description and stage of maturity 
when collected 

Average percent germination 
of tests started on dates 
shown 

E 

CS 

in 


8/11/2G 

9/14/20 

1/26/27 

5/27/27 

0-10 

Huron' timothy, collected 8/9/26, 
about I week before cutting stage 

1 

13 

58 

86 

93 

0-11 

Field cut 8/6/26 — collected 8/9/26 

38 

— 

99 

— 

0 -10 

Standing, but over-ripe, much shat- 
tering. (Collected 8/10/26 

43 

98 

99 

99 

0-17 

Adjacent field to 0 — 16, but had 
been cut 2 weeks previously ... 

30 

98 

98 



0-18 

1 1 

Huron Timothy, collected 8/10/26 
from shock. Had been cut about 
1 week 

6 

90 

99 ’ 


0- 10 

Same farm as 0- 18, but a later 1 
field, still uncut when collected! 
8/10/26 1 

1 

25 1 

97 

99 * 

98 

j 

0- -20 

Huron Timothy, being cut whenl 
collected 8/10/26 , 

h; 

96 

98 ’ 



0-21 

Huron Timothy, not cut, same farm! 
as 0 — 20, but not as mature j 

26 

i 

99 “ 




Huron Timothy, cut and in shock, i 

low muck soil 1 

1 

10 i 

92 

99 * 

99 

0 -2:1 

1 

Cut sometime previous to 8/10/26 

_ i 

I 29 i 

i 1 

97 

99* j 

— 


comparable fields that had been cut previously. After-ripening 
was practically complete in most samples by September 14. 

In general the degree of dormancy is in proportion to the 
immaturity of the seed when collected, and after-ripening is 
more rapid when the seed remains in the head than when re- 
moved from the head, and is more rapid when the head is on 
the plant than when cut. 

The results in Tables 1 and 2 give a general idea of the pro- 
gress of after-ripening of the seed, but further tests were made 
in 1927 at more frequent intervals, to give a more complete 

* Huron timothy is a late-maturing variety developed by the United 
States Timothy Breeding Station at North Ridgeville, Ohio. 

* Germination complete in 6 days. 
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Table 3. Progress of after-ripening of threshed timothy seed collected 
in 1927, (Average germination in 8 days.) 


u 


Average germination in tests started 

a 

1 

Description of sample 


on 

dates shown 


1/5 


8/8/27 

8/12/27 

8/23/27 

9/7/27 

10/5/27 



Percent 

Percent 

Percent 

Percent 

Percent 

0-71 

Hand collected from 







field in Ohio 


58 

71 

94 

99 

A] 


1 

70 

84 

92 

97 

97 

B 


i 

53 

72 1 

7(! 

!»2 , 

84 

94 

95 

C 


Small samples fromj 
commercial sources 

9f> 

98 

100 

I) 


1 

05 1 

9.1 j 

94 

9fi 

98 ; 

E 



m ' 

80 ■ 

91 

91 ! 

94 ' 

F 


Peck sample from! 




1 



commercial sourcej 

1 



81 

87 j 

95 

Fc 

Same as »F» after com~| 







mercial cleaning ... 


- 

82 , 

90 

96 ; 


picture of this process in seed from commercial sources. How’- 
ever, dormancy in commercial samples was not marked in 1927. 
The results of these tests in 1927 arc shown in Tal)le 3. For 
comparison there are included results with a sample (0 71) 

hand collected from standing j)lants in a field in Ohio. After- 
ripening was practically complete by September 7th, although 
a few samples showed slightly increased germination on October 
5th. The very rapid after-ripening in four days, August 8 to 
August 12, is the most conspicuous feature of the results ])re- 
sented in Table 3. A similar rapid increase of germination in 
a 2-day period is shown in the results presented in Table 4. 

Dormancy in seeds of cereals and in the smaller grasses has 
usually been considered by European workers as connected with 
excess moisture in the seeds, although Hotter (6) and Heinrich 
(5) have pointed out that after-ripening might take place without 
loss of moisture. It has often been suggested that cereals can 
be quickly after-ripened by heating for a few days at 35° or 
40° C. The effect of drying at various temperatures on the ger- 
mination of timothy seed was determined in 1926. Five samples 
from various sources were kept in (1) paper bag in laboratory, 
(2) dish in oven at 40° C, and (3) at 50° C, and germination 
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Fig. 1. Comparative ^t-day yerminaiion of timothy seed as received and 
after 21~days storage. 

Moisture Content Moisture Content 

Key: Storaf?e ('ondition. ^j'«rcent^ Storage Condition. Percent^ 

A (icrinination as received 12,0 11.7 C After 21 days in open dish. 13.7 13.4 

B After 21 days storage in D After 21 days in 35° C oven 9.0 9.2 

1-peck bulk 12.5 12.3 E After 21 days in 40° C oven 7.9 7.9 

tests were made after various intervals under these conditions. 
The results are shown in Table 4. It is quite clear that after- 
ripening is not hastened, but rather markedly retarded by the 
higher temperature as compared to storage in the laboratory. 
There was no permanent injury to the viability of the seeds 
due to either heat or desiccation as shown by the complete ger- 
mination, when the samples were retested a year later. In gene- 
ral, the effect of this rapid desiccation was simply to delay after- 
ripening, although some samples were made more dormant than 
before this treatment. 


Table 4. Effect of drying on the germination of timothy seed collected in August 1926. (Average germina 

tion in 8 days.) 
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' Removed from 50® oven after 3 months and stored in stoppered bottle. In October, 1927, 0 — 11 stored in labora- 
tory, 0 — 11, M — 2, in 40® oven continuously and 0 — 11, in 50® oven 3 months and then closely stoppered bottle, all 
germinated 98 % or better in 8 days. 
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In 1927 it was planned to obtain more definite information 
on the relation between moisture content of seed and germina- 
tion. Peck siimples were received from commercial sources to 
allow for more natural storage conditions. Small portions of 
these lots were exposed in thin layers in electric ovens at various 
temperatures and in the open air of the laboratory. Germination 
tests and moisture determinations were made at intervals. The 
comparative 4-day germination of two samples when received 
and after 21 days under different conditions, are shown in Fig. 1. 

These commercial samples were not obtained until late in the 
season when the dormant condition was not very marked. For 
this reason, the germination is given for the 4th day. Although 
the differences in germination are not large, they are consistent 
enough to be very suggestive. 

In the original bulk, after-ripening was slow but was practically 
complete in 36 days, although the moisture content had not 
changed appreciably — at least it had not decreased. When the 
seeds were exi)osed in an open dish in the laboratory, after- 
ripening was complete in 10 days and the moisture content of the 
seed had definitely increased in this period. The seed kept in 
ovens at 30° C and 35° C also after-ripened at about the same rate 
as in the original bulk. When kept in an oven at 40° C, loss of 
moisture was rapid and after-ripening was delayed very definitely. 
These results, together with those given in Table 4, indicate that 
change in moisture content of the seed is not directly related to 
after-ripening in freshly harvested timothy, but is often an 
accompanying result. It seems more probable that exposure of 
the seed to the air favors after-ripening, and that increased tem- 
perature or rapid desiccation either directly or indirectly retards 
the changes that bring about after-ripening. 

There is nothing in the results given here to indicate whether 
it is the increased temperature of the rapid desiccation which 
retards after-ripening. Davis^ has found that freshly harv- 
ested, dormant wheat placed in a desiccator over sulfuric acid 
maintained its dormancy for at least a year, indicating desiccation 
as the important factor. On the other hand, Kearns and Toole 
(7) found that freshly harvested seed of Festuca capillata and of 

Davis, W. E. Personal communication. 
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Festuca elatior var. amndinacea stored in a sealed container at 
a low temperature (2° C) remained dormant much longer than 
similar seed held at a high temperature (30° C). Although the 
results with fescue would seem to be opposed to those with 
timothy, it should be noted that the original moisture content of 
the fescue seed was maintained by sealed storage and also that 
the temperatures used wuth timothy w^ere higher. The factors 
affecting after-ripening of seed would appear to be very complex. 

B. Germination requirements of dormant seed. 

As has been stated in the introduction, the temporary dormant 
period which is found in many seeds, might be designated as a 
period when the seeds required special or unusual conditions for 
germination. Harrington (3) has shown that dormant, freshly 
harvested cereals will germinate promptly, if germinated at a 
temperature of about 15° C instead of the customary 20° C. 
Muneratti (9) has confirmed these results. Toole (10) has 
found that the degree of dormancy in cereals varies and the more 
dormant the sample the lower is the temperature that is required 
to bring about germination. A period at 5° — 7° C for 3-~ 5 days 
was found to be suitable for the early stages of germination, after 
which the sample could be safely transferred to a higher tempe- 
rature to hasten further growth. 

The preceding facjs about the germination requirements of 
freshly harvested cereals naturally led to an early attempt to 
force the germination of freshly harvested timothy in the same 
manner, but with only moderately beneficial results. The results 
of tests made in 1922 are shown in Table 5. 

These results show a decided increase in germination as a 
result of subjecting the seed to a temiTerature of approximately 
10° C for a short time at the beginning of the germination period, 
but even after 19 days* in the germinator, many seeds still 
remained dormant. A few tests made in 1927 indicated that with 
the samples used at that time, which were nearly past the dor- 
mant period, subjecting the seed to a temperature of 9° C gave a 
lower germination than in tests started at the customary alter- 
nating temperature of 20 — 30° C. Further tests were made in 
1935 and 1936 on the effect of prechilling at 5° C. The results 
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Table 5. Effect of prechilling on the germination of freshly harvested 

timothy seed. 


Sample 

No. 

Date 

tested 

Time in 
germi- 
nator 


Germination at 20° to 30° C 


No 

Pre- 

chilling 

Pi cchillcd at 10° C for: 

Prcchilled at 
5° C for; 

3 days 

5 days 

7 days 

0 days 

9 days 



No. days 


Percent 

Percent 

Percent 

Percent 

Percent 

728702 

7/21/1922 

11 

40 

02 

77 

80 

— 


728703 

7/21/1922 

11 

45 

00 

82 

80 



728770 

8/3/1922 

11 

50 

— 

— 

80 



758179 

7/18/1935 

14 

75 




— 

90 

758179 

7/18/1935 

14 

41 ' 




— 

94 ^ 

758184 

7; 30/ 1935 

14 

87 

i 



99 

98 

701173 

7/20/1930 

14 

40 



1 

1 

50® 


701172 

7/20 1930 

I 

1 82 







(Table 5) indicate a beneficial effect of prechilling except with 
sample 761172. Other tests with this sample showed a viability 
of approximately 96 %. Although prechilling usually improves 
the germination of freshly harvested seed, it does not bring about 
complete germination except where dormancy is slight. 

The importance of alternation of temperature for the germi- 
nation of freshly harvested timothy was studied. Although alter- 
nating teini)eratures are customarily used for the germination of 
timothy seed, Harkinoton (4) had pointed out that this seed 
would grow equally well at constant temperatures. The writer has 
found that while alternation of temperatures is one of the re- 
quirements for promi)t complete germination during period of 
dormancy, seed, when fully after-ripened, germinated equally 
well at the constant temperature, 20° C. (Samples 758404 — 5, 
Table 6). 

The effects of various temperatures in addition to the custo- 
mary 20 — 30° C were tried out on a number of samples but most 
of them showed little dormancy at the lime of these tests. The 
results are shown in table 6. 

These results indicated for some samples a benefit of alter- 
nations using temperatures lower than those in the customary 

* Light excluded. 

® Other tests showed viability of this sample to be approximately 90 %. 
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Table 6. Effect of temperature oil germination of freshly harvested 

timothy seed. 


Sample 

Date 

tested 

Germination after 11 days at the temperatures shown 

20°— 

30°C 

15°- 

30°C 

10°— 

30°C 

15°- 

25°C 

20°C 

2r)°c 

30°C 



Percent 

Percent 

Percent 

Percent 

Percent 

l^ercent 

Percent 

M-1 

8/5/1926 

80 

90 

93 

- 


— 

— 

0~11 

8/13/1926 

75 

84 

92 


-- 

__ 

— 

0--11 ‘ 

9/16/1926 

95 

97 

97 

97 

89 

39 

18 

0-11 * 

9/16/1926 

73 

70 

71 

94 

90 

54 

34 

758179 

7/18/1935 

55 

— 

— 

9(; 

— 

~ 

— 

758184 

7/80/1935 

78 

— 

— 

94 


~ 

- 

758184 

8/6/1935 

95 

— 

- 

97 

45 

— 

— 

758402 

9/5/1935 

98 

— 

__ 

94 

68 

— 

— 

758403 

9/5/1935 

96 

— 


1 98 

45 

— 

— 

758404 » 

9/5/1935 

99 

— 


i 98 

94 

.... 

~ 

758405 « 

9/5/1935 

99 1 

— 

— 

99 1 

99 

— 

— 

758378 

8/28/1935 

95 

— 


91 1 

73 

— 

-- 

758379 

8/28/1935 

99 

— 

1 

97 1 

59 

— 

— 

701172 

7/20/1936 

81 I 

.... 

60 

82 

32 

— 

— 

761173 

7/20/1 93() 

36 : 

— 

19 

42 

9 

— 

— 

760923 

8/8/1936 

96 

i 


89 

— 

- 

1 


20 — 30° C alternation, but germination was not complete with 
temperature alternation alone, except with slightly dormant 
samples. Other tests made indicated that alternations that inclu- 
ded a temperature of 35° C.even for a short time each day, were 
very detrimental to germination. 

Since some of the tests were conducted in petri dishes to fa- 
cilitate exposure to light, it seemed desirable to compare the 
results in petri dishes with the results on top of moistened 
blotters. At the same time a comparison of various subtrata was 
made to find what part is played by moisture and aeration in the 
germination of dormant timothy. Moistened absorbent cotton 
in petri dishes has been found by Davis (1) to be an excellent 
substratum for the germination of lettuce seed which requires an 
unusually rapid intake of water and full aeration at the same 

‘ Sample stored in paper bag in laboratory. 

* Sample stored in open dish in 50® C oven. 

* Ripened in head. 
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Table 7. Germination of freshly harvested timothy seed, showiny the 
effect of substratum at the usual 20° — 30° C alternation,^ (Average 
germination in 8 days.) 



Average germination on substratum shown 


Sample 

No. 

On top af 
blotters 

Between 

blotters 

Blotters in 
petri dishes 

1 

Cotton in | 
petri dishes | 

1 

AVicks» 


Percent 

Percent 

Percent 

Percent | 

Percent 

0~11 

.18 

22 

crop 

72 

84 


0-20 

IC 

__ 

43 

1 

— 

M— 1 


— 

73 


~ 

0-71 

i 58 i 

19 

1U27 crop 
00) 

70 

69 

A 

83 

57 

84 

' 94 

85 

H 

70 j 

(;i 

87 

90 

89 

G 

92 i 

74 

97 

99 

90 

D j 

98 

75 

95 

; 98 

74 

E 

80 

70 

89 

88 

82 

Mean 

(1927 

cropV* 

8().fl 

I '10-1 

8(;.2 

1 i 

1 10 4 ! 

; J__ 

81.3 


time. An adaptation of the Jacobsen method, which our labora- 
tory designates as »wicks», has been found to furnish a desirable 
substratum for some seeds. In this method a strip of sterile 
surgeon’s gauze is laid between the sheets of a folded blotter, is 
brought over the top of the blotter and the end, serving as a 
wick, allowed to hang down into a supply of water. The seeds on 
the gauze are kept uniformly moist and yet arc well aerated. The 
results of these comparative tests are shown in Table 7. 

The seeds placed on blotters in petri dishes germinated more 
readily than those on blotters in the open germinating chamber, 
even though the humidity of the chambers was high. With ab- 
sorbent cotton as the substratum in the petri dishes, germination 
was still better. Surprisingly, the germination with »wicks» was 

' For results with 1927 crop, the difference required for significence 
between individual values in table is 17.2 percent, and between means for 
methods, 3.5 5 percent. 

* Based oh actual values and not on rounded values given in table. 
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Table 8. Effect of total exclusion of light on the germination of freshly 
harvested timothy seed. 


Sample 

No. 

Germination 
tests started 

Germination at 20°— 30° G in 11 days under 
conditions shown 

Light 

Dark 

With 

water 

With 

potassium 

nitrate 

With 

water 

With 

potassium 

nitrate 



Percent 

Percent 

Percent 

Percent 

758179 

7/18/35 

55 

89 

41 

89 

758184 

7/30/35 

78 

95 

43 

— 

758184 

' 8/6/35 1 

!t5 

99 

85 

98 

758378 

; 8/28/35 i 

95 

97 

84 

96 

758402 

9/5/35 

98 

95 

93 

93 

758403 

9/5/35 

96 

99 

86 

99 

781172 

7/20/36 

81 

94 

40 

84 

761173 

7/20;3(> 

36 

76 

12 

50 

760923 

8/8/36 1 

96 

96 

72 

9() 

Mean .... 

i 

i 

80.0 

93.8 

()1.8 

88.1 

Mean for light vs dark| 

86.7 

74.2 

Mean for water vs.l 





nitrate 

1 

70 Q 

90 « 




not consistently better than the usual method on top of blotters. 
When the seeds were placed between blotters apparently aeration 
was not sufficient, as germination was not good. 

It is apparent that dormant timothy seed vill germinate more 
readily if it can absorb water very rapidly and yet be well aerated. 
However, the best substratum tried did not give complete germi- 
nation, when tested with seeds that were moderately dormant, 
indicating that other primary factors are involved. 

Early tests on dormant timothy seed indicated that, although 
low temperatures were not strikingly beneficial, as is the case 
with cereals, exposure to light had a marked effect on germi- 
nation, as is the case with some other grasses that also require 
an alternation of temperature, such as Canada bluegrass and 
Bermuda grass. 

Tests made in 1922 on two samples gave an average germi- 
nation in 8 days of 85 % when exposed to diffuse daylight in 
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addition to the temperature alternation, and 33 % with the same 
temperature without special light treatment, but not in total 
absence of light. In 1924 a sample tested 5 days after hand har- 
vesting from standing plants germinated 80 % in 24 days when 
exposed to artificial light for a portion of each day, and 50 % 
when not exposed to light. In none of these tests were special 
precautions taken to ensure complete darkness or controlled light. 
However, it was demonstrated that many samj)les of fresh timo- 
thy seed may germinate very little, with a suital)le temperature 
alternation alone, but germinate much better when exposed to 
diffuse daylight or artificial light. In 1935 and 1936 tests were 
conducted to determine the effect of total exclusion of light, by 
wrapi)ing the petri dish in black paper or by enclosing it in a tin 
box. The results (Table 8) indicate a significant reduction of 
germination by exclusion of light, even with slightly dormant 
samples. 

Because with some samples, suitable temperatures or ex])osure 
to light did not give com])lete germination in a reasonable time, 
the forcing effect of chemicals was tried. 

It has been determined by \arious workers that many seeds 
that are l)enefited by exposure to light are hastened in their 
germination by treatment with dilute solutions of nitrates. In the 
present study, a great many com])arative tests showed that the 
use of a dilute solution of KNO. to moisten the substratum will 
greatly hasten the i)rogress and completion of germination of 
freshly harvested timothy seed that does not respond when water 
alone is used. The degree of hastening and the amount of benefit 
from the use of KNO .-solution varies with the degree of after- 
ripening of the seed. 

Five samples of seed were received from a commercial source 
on August 8, 1927, and germination tests were started the same 
day. (The same samples arc reported in Table 3). They were 
tested again 2 and 4 days later, and also on August 23, September 
7, and October 5. The seeds were placed on top of blotters that 
had been moistened with tap water in the one case and 1/100 
molecular solution of KNO^ in the other. The tests were kept at 
20 — 30*" C temperature alternation. No attempt was made to 
prevent exposure to light during the transferring from one 
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chamber lo the other. The results at the end of 8 days of the 
average of five samples are shown in Figure 2, and at the end 
of 5, 8 and 15 days for the individual samples in Tables 9 and 10, 
When the samples were first received, germination with water 
was far from complete even after 15 days. Variances for all 



Fig. 2. Average germination in eight days of five samples of timothy 
seed tested with water and with potassium nitrate at successive periods 
after receipt of the samples, 

factors and interactions and for error decreased successively for 
longer durations of the test period. In all tests germination was 
practically completed in 8 days when nitrate was used. The 
effect of nitrate becomes less as the test is continued from 5 days 
to 15 days, and as the seed after-ripens with age. There are 
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tH 

lO X lO 

tH 

Id cc id 

X i(7 

T-4 

n 

u 

G 

X 

G 

A 

0) 

5? 


Differences required for significance between individual values and between means, respectively, are: 5 day count, 
10.8 and 2.5 percent; 8 day count, 10. i and 2.3 percent; 15 day count, 9.o and 2.i percent. 
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Table 10. Analysis of variance of results which are summarized in 

Table 9. 


Source 

b 

5 days 

count 

8 days count 

15 days count 

Q 

Variance 

F 

Variance 

F 

Variance 

F 

Total 

99 





_ 

_ 

_ 

Between samples 

4 

215.71 

33.60 

127.87 

23.21 

118.64 

2G. 90 

Dates of test 

4 

3 2G0.09 

507.80 

973.39 

17«.65 

409.87 

92.94 

Water vs nitrate 

1 

1 5%.84 

71G.01 

QO 

485.09 

1 135.69 

257.62 

Sample X Date 

IG 

37.89 

5.90' 

14.35 

2.60 

15.96 

3.62 

Sample X Nitrate 

4 

109.44 

17.05' 

81.92 

14.87 

72.06 

IG.34 

Dale X Nitrate 

4 

953.52 

148.62 

742.54 

134.76 

3G1.6 7 

82.01 

Sample X Date X Ni- 
trate 

IG 

23.77 

3.70 

13.91 

2.62 

18.24 

4.14 

Remainder 

50 

G.4 2 

— , 

5.61 

— 

4.41: 

— 


significant interactions between sample and date of test and 
sample and nitrate effect. 

Extensive tests were conducted with various concentrations of 
solutions of potassium nitrate, other nitrate salts, and some oilier 
compounds. In general, 1/50, 1/100 and 1/200 molecular con- 
centrations of potassium nitrate gave comparable results, 
although in some tests there was an indication of sligthly lower 
germination with tl>e M/50 concentration. Higher concentrations 
(M/33. 3 to M/10) gave decreasingly lower germination. 

Solutions of potassium nitrite of 1/200 molecular concentration 
gave results comparable to those with potassium nitrate but 
germination was distinctly lower at M/50 and there was no 
growth at M/25 or higher concentrations. There was appreciable 
stimulation of germination by M/2000 solution of potassium 
nitrite in comparison with the control moistened with water. 

Dilute solutions of ammonium, sodium, calcium, magnesium, 
barium and manganese nitrates gave results comparable to those 
with equivalent concentrations of potassium nitrate. There was 
evidence of stimulation of germination of dormant timothy by 
M/500 to M/100 concentrations of ammonium chloride, although 
comparative tests with seed of Bermuda grass showed no stimu- 
lation of that seed. 
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Silver, cadmium, nickel, cobalt, zinc and mercury nitrates 
tended to stimulate germination of dormant timothy seed, but 
there was distinct toxicity of the metal ion even at*M/1000 con- 
centration. Silver and nickel nitrates were especially toxic, very 
few normal seedlings being produced at a concentration of M/500 
or higher. 

Solutions of potassium and manganese chloride and of urea of 
comparable concentrations to the nitrates did not give better 
germination than the controls with water. 


Discussion. 

All samples of timothy seed freshly collected from plants re- 
quired special conditions for germination, but when the seed was 
stored in the laboratory, the degree of dormancy changed rapidly, 
making it very difficult to obtain as much information as was 
desired about the exact germination requirements of the dormant 
seed. 

The degree of dormancy of commercial seed varies from year 
to year, hut it is impossible to say how much of this is due to 
differences in development on the i)lant and how much to varia- 
tions in conditions subsequent to harvest. 

The nature of the changes that take place during the so-called 
after-ripening are not at all clear. They would seem to be asso- 
ciated with aeration of the seed, rather than directly with loss of 
moisture. The changes may be in the seed coverings, in the 
embryo itself or in both. 

The length of the after-ripening j)eriod is quite variable, de- 
pending on the maturity of the seed at time of harvest and the 
conditions of storage of the seed after harvest. Since aeration 
seems important in after-ripening, it would appear that com- 
mercial cleaning of seed should greatly hasten the changes fa- 
vorable to germination. In commercial seed, after-ripening is in 
most cases complete in 4 to 6 weeks after harvest and usually 
before the seed reaches the retail trade or the seed testing labora- 
tory. It is, however, important that seed analysts should be 
watchful during the late summer and fall for dormant timothy 
seed, because it is very easy to confuse such samples with old 


10 
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seed low in viability. There would seem to be no likelihood of 
difficulty in the field germination of timothy seed because of 
dormancy, e^en when planted the fall after harvest. Experience 
with timothy seed imported from northern Europe indicates the 
possibility that European-grown seed retains its dormancy longer 
and germinates more slowly than American-grown seed. 

There is no definite method for the laboratory germination of 
freshly harvested timothy seed that is the best method under all 
conditions. A substratum that supplies water freely is important. 
The use of daily alternations of temperatures is essential. Expo- 
sure to diffuse daylight or artificial light hastens germination 
and the use of dilute solutions of potassium nitrate or other non- 
toxic nitrates ensures prompt germination, comparable with that 
obtained with the same seed after it has passed through its after- 
ripening period. 

The careful work of Maier (8) on the light requirement of 
timothy seed indicates that light is essential for the germination 
of fresh seed, but that a 5 minute to 1 hour exposure is sufficient. 


Summary. 

Timothy seed freshly collected from plants did not germinate 
completely at the temperature alternation 20° to 30° C, without 
other treatment. 

The more mature the seed at time of harvest, the less was the 
resistance to germination. After-ripening was more rapid in the 
cut head than in threshed seed and more rapid on the plant than 
in the cut head. 

After-ripening may be very rapid;, a few days resulting in a 
marked decrease in seed dormancy. 

After-ripening may occur without, loss of moisture content of. 
the seed. Dormancy may be prolonged for several months by 
rapid drying of the seed at 40° or 50° C. 

In commercial seed, dormancy usually had disappeared one to 
two months after harvest. 

Prechilling the moist seed at 5° or 10° C increased germination, 
but alone did not bring about complete germination. 

Daily alternations of temperature were better than constant 
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temperatures; and 15° to 25° C or 10° to 30° C was better than 
the customary 20° to 30° C. 

A substratum supplying plenty of moisture with good aeration 
improved germination. 

Germination was improved by exposure to light and by mois- 
tening the substratum with a 1/100 molecular solution of po- 
tassium nitrate. 

Ammonium, calcium, sodium, magnesium, barium and man- 
ganese nitrates had effects similar to that of potassium nitrate. 
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Contributions to the Study of the Statistics 
of Seed Testing. 

by 

C. W. heggatt. 

VIIL Studies on the Distribution of Results of Germination Tests. 

In the second article of this series it was slated : — »Germina- 
tion tests are of a type w^hose variations are described l)y the 
Binomial distribution. It has not yet been possible to examine 

this experimentally but it is planned to do 

this at a later date.» 

The following paper presents the results of an extensive study 
of this point, carried out on the Red Clover and Timothy mate- 
rial used in the purity studies described in VII. Each station 
was requested to germinate 4X100 seeds from each sami)le, thus 
there are 448 tests of the Trifolium pratense and 814 of the 
Phleum pratense available for statistical study. 

It would occupy too much space for all these results to be 
reported in full, accordingly four tables are presented to illust- 
rate the type of results obtained. 

The method of preparation and distribution of the samples, 
having already been described in VII, will not be described again. 
Laboratories were requested to report the numbers of normal 
sprouts, abnormal sprouts, hard seeds and dead seeds in each 
of 4X100 seeds germinated from each sample. 

Methods bf Interpretation used. 

The total »error», that is, variation of individual tests from 
their average, is made up of two parts: 

(1) The variation due to differences inherent in sampling; and 

(2) The variation resulting from inadequate mixing, improper 
germinating conditions, or differences in interpretation of 
sprouts or a combination of these. 
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The first of these is the variation that is treated in the sta- 
tistics of random sampling. Any variation in excess of statisti- 
cal expectation is to he ascribed to the second. If the observed 
variation is no greater than the variation expected statistically, 
then there is no reason to suppose that inadequate mixing, lack 
of uniformity in germination conditions or differences of opinion 
in interpretation have played any part in the observed variation. 

It may be found that when the results of all laboratories are 
taken together, the variation is excessive. In such case it beco- 
mes necessary to examine the results of each laboratory sepa- 
rately. It may then be found that within any laboratory taken 
by itself the variation is not excessive. This means that, while 
the different laboratories do not agree exactly as to interpreta- 
tion, within any one laboratory the interpretations, such as they 
are, have been made consistently. This has been found quite 
frequently in the results which are discussed below. 

As a measure of coinj)arison between observed and expected 
results, the chi-square test has been used. The expected results 
are, of course, calculated by the binomial theorem. The proba- 
bility that a \’alue of chi-square of any given magnitude would 
have been obtained from a random homogeneous population 
distributed in the manner expected is a measure of the »Good- 
ness of Fit» of the observed and expected values. The values of 
this probability, P, range from 0 to 1, values greater than .0 5 
being taken to indicate that there is probably no need to look 
beyond sampling »error» to account for the variations observed. 
In a series of data where there was no serious discrepancy 
between results observed and expected, the values of P would 
be expected to centre, roughly, about the value .r>, some being 
greater and some smaller. 

In the tables presented below the number of germinated, hard, 
etc., seeds observed in any lot of 100 seeds planted is listed in 
the left hand column. The figures in the succeeding columns 
show^ the number of times this particular result was obtained in 
any laboratory. Since each station tested 64X100 seeds in the 
case of Trifolium prntense, the numbers in any single station 
column will be found to add up to 64. 
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Results. 

Trifolium pratense, Hard Seeds, between blotters. 

The Hard Seed results have been chosen for examination first, 
since in this case we should have no interpretational error nor 
should experimental error affect the numbers of hard seed, 
within wide limits. Thus we have an excellent criterion for 
judging whether the samples were adequately mixed in the first 
place and whether the observed variations do or do not accord 
with expectation. These results are presented in Table I. 


Table 1. Hard seeds in tests of Trifoliiim pratense, between blotters. 


In 100 
seeds 
planted 



S t 

a t i 

0 n 



All Stations 

1 

2 

3 

4 

5 

6 

7 

Observed Expected 

0 

— 

— 

— 

— 

— 

1 

1 

2 

0.2 

1 

— 

__ 

— 

— 

1 

1 

— 

2 

1.6 

2 

1 

— 

1 

1 

— 

2 

3 

8 

6.1 

3 

2 

1 

2 

__ 

2 

f) 

4 

16 

16.1 

4 

3 

5 

2 

4 

2 

9 

9 

34 

31.6 I 

5 

7 

5 

5 

3 

6 

10 

9 

45 

49.0 

f) 

5 

10 

8 

6 

8 

9 

18 

64 

62.7 

7 

13 

9 

10 

11 

6 

11 

3 

63 

68.1 

8 

5 

10 

• 8 

10 

10 

6 

4 

53 

64.0 

9 

7 

12 

12 

12 

4 

5 

5 

57 

52.9 

10 

15 

3 

9 

7 

10 

1 

4 

49 

38.9 

11 

3 

2 

4 

6 

5 

2 

1 

23 

25.7 

12 

2 

3 

1 

1 

3 

1 

1 

12 

15.4 

13 

1 

3 

_ 

2 

4 

1 

1 

12 

8.4 

14 


__ 

1 

— 

3 

•— 

— 

4 

4.2 

15 

— 

1 

1 

— 


— 

— 

2 

2.0 

16 

— 

— 

— ' 

— 

— 

' — 

1 

1 

0.8 

17 

— 

— 

— 

1 

— 

— 

— 

1 

0.4 

Mean % 

7.8 

7.8 

7.9 

8.2 

8.4 

6.0 

6.2 

7.48 

7.48 

X* 

The Chi- 

-square 

test for all stations 


10.689 

n 

indicates such 

a good fit that tests 


11 


P 

for individual stations are not necessary. 

.47 
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It will be observed that, as was not unexpected, the value of 
P for all stations indicates a decidedly satisfactory fit, and the 
means of all stations are quite close. 

We may conclude definitely, therefore, that: 

(1) the bulk was properly mixed and sampled before the 
samples were distributed, and 

(2) the only source of variation is the natural random »error», 
an irreducible minimum in a properly mixed bulk. 

Trifolium pratensej Normal sprouts, between blotters. 

We may now turn to the results for Normal sprouts for the 
same samples, which are given in Table 2. 

Since germination standards are based upon normal sprouts, 
it is of course highly desirable that different laboratories should 
interpret them as accurately and uniformly as possible. We find, 
however, that for all stations taken together the value of P is 
very small, less than .oi. Nevertheless no individual statiop has 
a value of P less than .24 which is a moderately high value, but 
there is a considerable difference between the means of labora- 
tories which range from 76.2 % to 83.9 %. 

These results indicate that, while each station has learned to 
interpret uniformly according to its own standards, the standard 
of interpretation differs in different stations, Nos. 5 and 7 being 
somewhat more liberal than the remainder. The sand tests, to 
be discussed later, indicate that the more liberal interpretation 
is probably the more correct. 

We may conclude from the foregoing that, by a slight adjust- 
ment of the basis of interpretation to bring about unification of 
judgment of clover seedlings, no greater variation need be 
encountered in germination tests of clovers than that inherent 
in random sampling. 

The results for abnormal sprouts and dead seeds need not be 
considered since they have little to contribute to the present 
.discussion and we may go on to a consideration of the sand tests. 


Trifolium pratense, normal sprouts in sand. 

The results for normal sprouts in sand are given in Table 3. 
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Table 2. Normal sprouts in tests of Trifolium pretense, 
between blotters. 


In 100 



S t 

a t i 

0 11 



All stations 

planted 

1 

2 

3 

4 

5 

6 

7 

Observed Expected 

67 

1 

1 











2 

1.8* 

68 

1 

— 

1 

— 

— 

— 

— 

2 

1.6 

69 

2 

1 

4 

— 


— 

1 

8 

2.7 

70 

— 

2 

2 

1 

1 

1 

— 

7 

4.4 

71 

2 

2 

3 

3 

— 

1 

— 

11 

7.0 

72 

3 

2 

4 

1 

-- 

3 

1 

14 

10.5 

73 

3 

9 

3 

4 

1 

2 


22 

15.1 

74 

4 

7 

3 

4 

3 

3 

— 

24 

20.6 

75 

9 

5 

9 

6 

1 

2 

— 

32 

26.6 

76 

13 

3 

4 

5 

2 

3 

1 

31 

32.7 

77 

6 

•« 

4 

4 

1 

2 

3 

28 

38.1 

78 

6 

5 

9 

6 

3 

9 

2 

40 

42.0 

79 

3 

3 

6 

3 

2 

3 

3 

23 

43.7 

80 

3 

6 

2 

5 

8 

8 

2 

34 

42.8 

81 

4 

5 

4 

8 

6 

8 

— 

35 

39.6 

82 

1 

— 

— 

8 

4 

6 

9 

28 

34.2 

83 

— 

— 

— 

3 

7 

3 

5 1 

18 

27.7 

84 

3 

3 

2 

3 

8 

4 


28 

20.9 

85 

— 

1 

2 

— 

2 

3 

8 

16 

14.7 

86 

— 

1 

1 

— 

6 

2 

7 

17 

9.6 

87 

— 

— 

__ 

- 

2 

1 

6 

9 

5.8 

88 


— 

- 

— 

3 

— 

5 

8 

3.2 

89 

— 

— 

1 

— 

1 

__ 

— 

2 

1.6 

90 

_ 

— 

— 

— 

2 

-- 

1 

3 

0.7 

91 

— 

— 

— 

— 

1 


2 

3 

0.8 

92 

93 

I 

I 

— 

I 

I 

I 

2 

2 

0.1 

94 

95 

— 

— 

— 

— 

— 

— 

— 

— 

0.1 

96 

— 

— 

— 


— 

— 

1 

1 


Mean 

76.2 

76.4 

76.4 

78.0 

82.1 

79.8 

83.9 

78.9 


X* 

14.0 

12.2 

8.4 

10,6 

ll.o 

9.0 

10.6 

73.2 


n 

11 

11 

11 

11 

11 

11 

9 

18 


P 

.24 

.86 

.67 

.48 

.44 

.63 

.30 

<.01 



67 or less. 
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Table 3. Normal Sprouts in tests of Trifolium pratense, in Sand. 


In 100 
seeds 
planted 



s t 

a t i o 

n 



5 Stations 

1 

2 

3 

4 

5 

6 

7 

Observed Expected 

53 

54 

55 

2 

— 

— 

— 

-- 

— 

- 

— 

56 

57 

58 

1 

1 

E 


— 

E 

1 

- 

— 

59 

1 

— 

— 

— 

— 

— 


— — 

60 

1 

— 

— 

— 

— 

__ 

-- 


61 

2 




- 






— _ 

62 

63 

64 

65 

1 

-- 


__ 

— 

2 


_ 

1 

— 

— 

— 

— 

1 

2 

— 


66 

1 

— 

— 

- 


1 



67 

68 

4 

2 

__ 

— 

— 

— 

4 


- 0.1 

69 

3 

— 

— 

— 

— 

1 

— 

- 0.1 

70 

2 


1 


— 

7 


1 0,8 

71 

2 

- 

1 

1 

— 

3 


2 0.5 

72 

3 



— 

— 

6 

— 

1.0 

73 i 

4 

1 

— 

__ 

— 

() 

— 

i 1 1.7 

74 

5 

1 

2 

1 

— 

5 

— 

1 4 3.0 

75 1 

3 

4 

3 

3 

5 

6 

-- 

i 15 4.9 

76 

4 

5 

1 

1 

1 

2 

— 

1 8 7.7 

77 : 

1 

6 

2 

4 

1 

1 


13 11.3 

78 1 

7 

5 

1 

8 

2 

1 

1 1 

17 15.7 

79 i 

3 

4 

3 

3 

2 

4 

2 

14 20.6 

80 

1 

4 

8 

6 

4 

4 

2 

24 25.6 

81 i 

1 

7 

r> 

5 

3 

4 

2 

23 29.9 

82 ! 

1 

5 

5 

7 

6 

1 

2 

25 32.7 

83 i 

3 

4 

6 

8 

8 

— 

5 

31 33.5 

84 1 

1 

5 

6 

1 

8 

1 

8 

28 32,1 

85 ! 

1 

4 

7 

5 

6 

1 

11 

33 28.5 

86 1 

— 

4 

6 

3 

7 


6 

26 23.6 

87 1 

1 

4 

1 

6 

2 

— 

7 

20 17.9 

88 1 

1 

1 

2 

1 

6 

— 

5 

15 12.5 

89 ! 

— 

— 

2 

1 

— 

— 

2 

5 8.0 

90 

— 

— 

— 

— 

2 

— 

6 

8 4.6 

91 

— 

— 

— 

— 

__ 

— 

2 

4 2.4 

92 

— 

— 

1 

— 

1 

— 

2 

2 1.1 

93 

__ 

— 

— 

— 

— 

— 

1 

1 0.7 

Mean 

72.7 

80.7 

81.9 

81.8 

83.1 

73.8 

85.7 

82.6 

X* 

27.9 

5.1 

7.8 

lO.o 

4.9 

20.6 

7.6 

34.9 

n 

11 

10 

10 

10 

9 

11 

9 

15 

P 

< .01 

.89 

.66 

.45 

.84 

.04 

.59 

< .01 


Note: — Chi-square for individual stations is determined from the theoreti- 
cal distributions based on their own station means, not on the 
general mean. Thus stations 1 and 6 definitely exhibit failure of 
technique. 
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It is clear that two stations have not mastered the sand tech- 
nique. Among the remaining five the variation in the means is 
less than for the same stations in the blotter tests. Each indivi- 
dual station of the five has a comparatively high value for P 
indicating a satisfactory series of sand tests with uniform con- 
ditions and uniform judgment of normal sprouts. Chi-square 
was determined for the five stations and though P is still less 
than .01 the value of chi-squarc is relatively much smaller than 
in the blotter tests. 


Phleurn pratense — normal sprouts. 

The results on Phleurn pratense for normal sprouts are shewn 
in Table 4. Samples were tested on top of filters or blotters in 
Copenhagen tanks. 

The chi-square test for all stations taken together gives a value 
of P which is exceedingly small. The values of P for individual 
stations are considerably lower than in the case of Trifolium 
pratense. It is clear that for seed of such high viability the va- 
riation between the means of each station is excessive, a spread 
of 4.9 % occurring between the lowest (Station 4) and the 
highest (Station 7). These two stations are also those with low 
P-values, indicating lack of uniformity in interpretation or ger- 
minating conditions. In the ease of a sample of Phleurn pra- 
tense of this quality, little difficulty should arise in interpre- 
tation of sprouts, which is confirmed by analysis of the data 
for abnormal sprouts. In the latter, two stations, 3 and 4, had 
P-values much less than .oi: the remainder were satisfactory, 
ranging from .21 to . 60 . Thus, part of the variations are ascrib- 
able to somewhat unsatisfactory germinating conditions. The 
nature of the distribution given by Station 7 together with the 
highly consistent manner in which abnormal sprouts were judged 
by that station leads to the conclusion that the low value of P 
is probably accidental rather than significant. 

As in the case of Trifolium pratense, no greater variation need 
be encountered in germination tests of Phleurn pratense than 
that inherent in random sampling provided in this case, that 
slight changes are made in the technique and in some cases, in 
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Table 4. Normal sprouts in tests of Phleum pratense on top of blotters. 


In 100 
seeds 
planted 

Station 

All Stations 

1 2 3 4 5 0 7 

Observed Expected 


81 

— 

— 

— 

— 

— 

— 

— 

— 

— 

82 

ttQ 

— 

— 

— 

1 

1 

— 

— 

_ 

-1 

_ 

OO 

84 

— 

— 

— 

i 

1 

— 

— 

— 

1 

1 


85 

— 

— 


1 

— 

— 

— 

1 
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the basis of interpretation such as will promote greater unifor- 
mity among the stations. It may be mentioned that this is a 
matter of some difficulty, even within a single seed control 
organization when laboratories are stationed as far apart as they 
are in Canada. 
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Discussion. 

It was stated at the outset that the object of this study was to 
determine how far the assumption was justified that in labo- 
ratory practice the variations encountered in germination testing 
were such as could be described by the binomial distribution. 
We have seen that the assumption was strictly justified and 
that it is quite possible for any one station under ordinary labo- 
ratory conditions, to obtain germination results on e. g. Trifo- 
lium pratense and Phleum pratense which reveal only the na- 
tural variation inherent in sampling. When different stations, 
however, are compared it is found that slight differences in 
technique or interpretation or both have brought about a total 
variation in excess of that expected statistically for conditions 
of random sampling. 

In the tables and formulae presented in II of this series, the 
value of X- used w^as such as to correspond to a value of P = . 025 . 
In ordinary statistical practice, a common limit of significance 
is P = .0 5. The latter should be used provided it can be stated 
that the observed variability and the theoretical variability are 
the same. The lower value of P was used, since by doing so a 
wider tolerance is provided and this was felt to be necessary to 
allow for unknown variability in excess of theoretical. 

We have seen that within any one station, there is no need 
for germination test^ to reveal variability in excess of the theore- 
tical, but that theoretical variability may be exceeded when 
results from different stations are under consideration. It will 
be of interest to see how far the arbitrary increase in tolerance 
brought about by using P = .025 instead of P = .05 meets the 
increased variability observed experimentally. 

We may first consider the case of Trifolium pratense. The 
mean percentage of normal sprouts in the tests between blotters 
for all stations was 78.9.* Since 100 seeds were used in each test,' 
the theoretical standard deviation is given by : — 

xTOCT = 4.07. 

The observed standard deviation is 5.0 6. 

Now, if the arbitrary increase in tolerance w^as correctly made, 
the deviation in terms of the theoretical standard deviation for 
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P = .0 2 5 should be the same as the deviation in terms of the 
observed standard deviation for P = .os. 

Reference to a table of probability gives the following devia- 
tions corresponding to the values of P we are considering. 

For P = .025 r = 2.25 
For P = .05 X*= 1.96 

Then the deviation as calculated for the tolerance tables 
= 2.25 X theoretical S. D. 

and the deviation as calculated for the observed results 
= 1.96 X observed S. D. 

Thus the variability for which allowance is made in the tole- 
rance tables may be expressed as 

2.25 X 4.07 = 9.1 6 

while the variability actually observed may be expressed as 

1.9 6 X 5.0 6 = 9.9 2. 

We may conclude therefore, that the observed variability is 
slightly greater than that for which allowance is made in the 
tolerance tables in II of this scries, as far as Trifolium pratense 
is concerned. 

In the case of Phleiim pratense^ a similar argument gives the 
following figures for the variability expressed in the tolerance 
tables and for the observed variability. The mean percentage of 
normal sprouts in this case was 95.5 % and the theoretical and 
observed standard deviations were 2.0 7 and 3.oi respectively. 
Then, we have: 

Variability as expressed in the tolerance = 2.2 5 X 2.0 7 = 4.66. 
» » observed experimentally = 1.9 6 X 3.oi = 5.9 0 . 

In this case the observed variability is also greater than the 
variability for which allowance is made in the tolerance tables 
and that to a slightly greater degree than in the case of Tri- 
folium pratense. 

It may be mentioned that corresponding calculations for the 
sand tests of Trifolium pratense using the 5 stations in which 
the sand technique was satisfactory gave 8.5 5 for the tables 
and 8.3 4 for the observed results, thus the latter shewed slightly 
less variability than is allowed for in the tolerance tables. 

The Canadian laboratories may, I belive, be considered a fairly 
representative set of 7 (now 8) stations scattered over a wide 
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area, and it is justifiable to suggest that any other group of sta- 
tions selected at random from among the recognized seed testing 
stations of the world, would exhibit neither more nor less uni- 
formity in their results than the stations which have contributed 
their results to this study. If this is the case, then we may conclude 
that the arbitrary increase in tolerknce brought about by using 
P = .0 2 5 instead of P = .05 as was done in the tolerance tables 
presented in II of this series, gives a very fair allow^ance for the 
additional variability to be expected when comparing the work 
of one station with that of another. For comparison of results 
within any station, the tolerance using P = .05 should be used. 
(In which case the value of entered in the formula is 3.8 41 
instead of 5.) 

The foregoing argument assumes, of course, that a degree of 
certainty of 1 in 20 is appropriate for interpreting the results of 
seed testing. In the heading of the germination tolerance tables 
on page 42 of II of this series is the statement that they are based 
on chances of 1 : 40. This may be held to be strictly true for 
comparing the results within any one station, where variability 
is (or should be) theoretical. When dealing with comparisons 
between stations, these chances become 1:20 (approximately) 
on account of the increased variability exhibited when more than 
one station is concerned, as has been demonstrated in this discus- 
sion. Thus the tables give the desired degree of certainty in the 
latter case, but not in the former. We hope to be able to prepare 
similar tolerance tables based on P = .05 for use in comparing 
results within any one station. 

It is not to be assumed, however, that the wider tolerance is 
to be considered satisfactory for all time. Its use implies that we 
recognize differences in the efficiency of different stations which 
it is the purpose of our association to eliminate: But that can 
only be done by a close study of technique and by agreement as ' 
to interpretation. Our studies have, however; shewn that the 
theoretical degree of perfection expressed by statistical expec- 
tion is riot unattainkble and it gives us a clearly defined goal 
at which we should aim. 
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Compte8>rendu8 de livres, resumes. — Book-Reviews, 
Abstracts. — Bucherbesprechungen, Referate. 


H, Bleier: Luzerneuntersuchiingen (Internationaler Sortenversuch). 
(Lucern experiments — International variety trials). — For- 
schungsdienst, 1939, 8, 2, 153 — 172. 

The trials were started in the spring of 1933 in the experimental 
field of the »Anstalt fur Pflanzenbau und Pflanzenzucht» of the Uni- 
versity of Jena, and at the same time were run as comparative trials 
at the »Biologische Reichsanstalt» in Berlin-Dahlem and in Hohenheim 
as well as in several places abroad. Whyte who was charged with the 
supervision of the comperative trials has given a detailed description 
of them in Herbage Reviews, 1933, 7, 4. 

The following provenances were available: four from Central Asia 
(Khivian, Semirjelschensk, Turcomania and Central Turkestan), 
furthermore from Asia Minor, Hungary, Provence, Thuringia, the 
Grimm variety and a hybrid type designated Medicago falcata. In 
this experiment which was conducted in Germany, the native prove- 
nance, i. e. the Thuringia hybrid lucern, as in the majority of all 
similar experiments, proved to give the highest yields both of hay 
and seed. Moreover, the Thuringia lucern is the earliest to ripen, 
but the quantity of leaves produced is only of medium proportions. 
With regard to the duration of life this lucern compared rather poorly 
with the other provenances, but still the yields were prominent in 
all three years like those of the hybrid type from Hungary and Asia 
Minor, The Thuringia lucern does not stand annual cuttings of the 
green crop for more than three years if the plants are not allowed 
to bear mature seeds once in the meantime, and the same remark 
applies to all other provenances except those from Semirjetschensk, 
Khivian and Central Turkestan which even in the third year gave 
materially reduced yields. The hybrid type is very similar to the 
Thuringia lucern though not so valuable as the latter. The provenances 
from Hungary, Asia Minor and Provence take up an intermediate 
position as far as their yields are concerned, but in some respects 
their performances are often very poor as witnessed by the pro- 
venance from Asia Minor which is the poorest from the point of 
view of leaf production. The North American Grimm lucern showed 
a remarkably short duration of life and consequently gave a rapid 
decrease in annual yields of hay, but on the other hand it gave a very 



152 


good yield of seed and was the richest in leaves. The Central Asiatic 
provenances were the poorest in nearly all respects, with the excep- 
tion of the Turcomanian which showed the longest duration of life 
and consequently in the last year of harvesting it took up the position 
of the third best in yield. 

0. NIESER. 

/ Translated by K. Sjelby. 


F. Chmelar, J. Simon «. V. Zila: Novy cesky bonitacni system pro 
prehlidky, vystavy a jakostpi souteze jecmeiie na pivovarsky 
slad. (Neuer bbhmischer Bonitierungssystem fiir Schauen, Aus- 
stellungen und Qualitatswettbewerben der Braugerste). Spisy 
Svazu vyzkumnych ustavu zemedelskych v Praze, Nr. 62, 1939. 
— 14 Seiten, Tschechisch. 

Es wird ein Entwurf eines neuen Bonitierungssystems fiir die Be- 
wertun^ der Qualitat der Braugerste mitgeteilt, der von der Kommission 
fiir Pflanzenbau und Pflanzenziichtung des Verbandes der landwirl- 
schaftlichen Versuchsanstalten in Prag ausgearbeitet wurde. Dieses 
System soil bei Schauen, Ausstellungen und Qualitatswettbewerben 
der Braugerste vorlaufig angewendet werden. Auf Grund von wei- 
teren Erfahrungen kann dieses System in der Zukunft ergiinzt und 
abgeandert werden. 

Es werden folgende Merkmale, beziehungsweise Eigenschaften be- 
wertet: Hektolitergewicht (2 — 8 Punkte), Ausgeglichenheit des Kornes 
(4 — 28 P.), Mehligkeit (2 — 16 P.), Keimenergie (2 — 12 P.), Feinheit 
der Spelzen (2 — 8 P.), farbe der Spelzen (2 — 6 P.), Form des Kornes 
(2 — 4 P.), iiusseres Aussehen (3 — 18 P.), Extraktgehalt in der Troc- 
kensubstanz (4 — 28 P.), Rohproteingehalt in der Trockensubstanz (2 
—22 P.). 

Bei Bezirks- und Landes-Schauen und Ausstellungen wird ein ver- 
einfachtes Bonitierungssystem angewendet, in dem nur die 8 ersten 
Merkmale (also nicht die 2 zuletzt angefiihrten chemischen Eigen- 
schaften) festgestellt und beurteilt werden. Die besten Proben von 
diesen lokalen Qualitatswettbewerben werden dann in einem engeren 
ganzstaatlichen Qualitatswettbewerb beurteilt, wobei noch die zwei 
letzten (chemischen) Eigenschaften bewertet werden. Die ganzliche 
Bonitierung erfolgt dann so, dass die Anzahl der Punkte, die das 
Muster auf Grund der ersten 8 Eigenschaften gewonnen hat, durch 
2 dividiert wird und zu dem so gewonnenen Quotienten werden die 
auf Grund der chemischen Analyse (Extrakt- u. Proteingehalt) zuge- 
teilten Punkte zugerechnet. 

J. NADVORNIK. 
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N. J. Gill: The viability of weed seeds at various stages of maturity. 
(Die Lebensfahigkeit von Unkrautsameii in verschiedenen 
Reifestadien). — The Annals of Applied Biology, Vol. XXV, 
No. 3, Aug. 1938, S. 447—456. 

Das Ahschneiden der Pflanzen, ehe sie Samen tragen, wird im 
allgerneinen als ein Mittel ZAir Ausrottung gewisser Ilnkrautcr emp- 
fohlen, vorausgesetzt dass das Ahschneiden friih stattfindet, um das 
Reifen der Sainen der auf dem Roden liegenden abgeschnittenen 
Schosslinge zu verhinderii. Es hat sich herausgestellt, dass gewisse 
Pflanzen ihre Samen nach dem Ahschneiden reifen, aber in vielen 
Fallen ist es unsicher, in welchem Grade diese Samen keimfahig sind. 
Der beschriebene Versuch wurde vorgenommen, um die Zeit zu be- 
stimmen, nach welcher abgeschnittenes Unkraut lebensfahige Samen, 
die ihren Weg zurn Roden finden und dort keimen konnen, erzeugen 
kann. 

Gewisse allgemeinc Unkrauter wurden dicht am Grunde der Pflanze 
abgeschnitten und zum Trocknen in die Sonne gebracht. Rei den 
einzelnen Arten schwankte die Entwicklung vom Knospenstadium der 
Rliite iiber das offene Rliitenstadium bis zu den verschiedenen Reife- 
stadien der Samen nach der Refruchtung. Zum Vergleich wurden 
Proben totreifer Samen, die auf der wachsenden Pflanze gereift waren, 
von jeder Art ermittelt. 

Es wurde festgestellt, dass gewisse Pflanzen der Compositen, im 
Rliitenstadium abgeschnitten, lebensfahige Samen erzeugten, wahrend 
dies bei anderen nicht der Fall war. Die erstere Gruppe urnfasst: 
Sonchus oleraceus, Senecio Jacobaea, Senecio vulgaris und Aster tri- 
poliiim, die zweite Gruppe: Taraxacum vulgare, Hypochaeris radi- 
cata, Cirsium arvense und Cirsium lanceolatum, Gewisse Arten ande- 
rer Gattungen erzeugten lebensfahige Samen nach Ahschneiden in 
verschiedenen Reifestadien der Friichte. Z. R. produzierten Hordeum 
nodosum, Bromus mollis, Rumex crispus und Uriica dioica nur 
keimfahige Samen, wenn die Korner beim Ahschneiden in milchreifem 
Zustande waren. Rei Capsella bursa pastoris und Veronica agrestis 
erzeugten — ausser den totreifen Friichten — nur die grossten der 
unreifen Friichte lebensfahige Samen. Rliiten von Stellaria media 
erzeugten keine Samen nach dem Ahschneiden, aber alle die im Zeit- 
punkte des Abschneidens vorhandenen griinen, unreifen Friichte pro- 
duzierten reife keimfahige Samen. Es hat sich herausgestellt, dass 
eine natiirliche Gruppierung der Pflanzenarten nach dem Reifen oder 
Nichtreifen ihrer Samen beim Ahschneiden der Pflanzen in unreifem 
Zustande unmoglich ist. 

Es wurde gezeigt, dass, wenn reife Samen eine verlangerte Ruhe- 
periode aufweisen, die in einem unreifen Stadium geernteten eine 
ahnliche Periode aufweisen. Rei Papaver dubium und Datura stra- 
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moniam keiraten die unreifen Samen bereitwilliger als die vollreifen, 
infolge der Impermeabilitat der Samenschale der letzteren. 

C. C. BRETT, 

/Uebersetzt von K. Sjelby. 


G, Lakon: Eine einfache Schnellmethode zur Unterscheidung der 
Samen des echten Gelbsenfes vom indischen Gelbraps (Sarson). 
(A simple and quick method of distinguishing between the 
seeds of the genuine White Mustard and the Indian Yellow 
Rape (Sarson). Forschungsdienst, 1939, 8, 2, 173 — 176. 

Adulterations of white mustard {Sinapis alba L.) with Indian yel- 
low rape (Brassica Napus L. var. glauca 0. E. Schulz =iRr. Napus 
Sarson Prain) were recognized for the first time in 1933 (see Nikser, 
Deutsche Landwirtsch. Presse, 1933, 217). The morphological sepa- 
ration of seeds of white mustard from those of yellow rape in mixtures 
presents certain difficulties. Both species certainly show obvious ana- 
tomical differences but these may be left out of consideration in 
practical seed testing work, owing to the laborious method of making 
the preparations. The author tried therefore to find a method of 
making a simple, quick and reliable separation possible on the basis 
of the whole seed. The strong reduction of the mucous epidermis 
and the layer of big cells in yellow rape make themselves conspicuous 
in two ways: (1) through the non-appearance of the mucilage after 
soaking in water and (2) through the lack of cell inclusions in the 
layer of big cells. The sub-epidermal layer of big cells in white 
mustard seeds which in a half-ripe condition regularly contains many 
starch grains, will al^o in a perfectly ripe condition always show 
bigger or smaller islands of cell complexes containing more or less 
abundant remainders of starch in the shape of big starch grains. 
These amylaceous cell complexes are also macroscopically visible as 
black spots on the seeds of white mustard after treatment with iodine 
potassium iodide. Grains with larger spots are very obvious and the 
same thing applies to those which are completely covered with small 
spots. Small point-shaped spots which are always prevSent on white 
mustard seeds after treatment with iodine potassium iodide, are easily 
seen by means of a lens -magnifying eight times or a binocular of 
X 20. The best procedure in practice is as follows: 100 seeds are 
counted off from the sample to be examined and placed in a flat 
glass dish and covered with a dilute iodine potassium iodide solution. 
After about a quarter of an hour the solution is poured off and repla- 
ced by tap-water. The seeds of white mustard will by then have 
assumed a reddish-brown to blackish colour while those of the Indian 
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yellow rape will remain light-coloured or at the most assume a some- 
what iodine yellow colour. The identification of the light-coloured 
yellow rape seeds may be made with certainty by means of a lens 
or a binocular. Moreover, white mustard seeds may also be recog- 
nized by the fact that they show a decided swelling of the mucous 
epidermis surrounded by a very obvious glassy layer which is not 
the case with yellow rape. 

0. NIESEH, 

/ Translated by K. Sjelby. 


G, Lakoii: Das Schwinden der Keimfahigkeit der Samen, insbesondere 
der Getreidefriichte. (The disappearance of the germinating 
capacity of seeds, particularly cereal seed). — Berichte der 
Deutschen Botanischen Gesellschaft, 1939, 57, 6, 191 — 203. 

In treating questions relating to the physiology of plants it is main- 
tained over and over again in the literature, that the disappearance 
of the germinating capacity is identical with the death of the seeds 
themselves, but according to the author’s observations and experiences 
this does not appear to correspond to the real facts. There is much 
evidence to suggest that the embryo of a seed does not pass suddenly 
and as a whole from a state of being able to germinate into one of 
complete and absolute death but that this is a slow process in which 
a stage of life without the possibility of development intervenes 
between the germinable and the dead stages. Under natural condi- 
tions the living embryo capable of renewed growth loses this power 
gradually and only after the end of this process docs death occur. 
Comprehensive experiments made by the author show that the disap- 
pearance of the germinating capacity is connected with the successive 
and gradual death of the embryo which begin in the tissues of the 
radicle and proceeds to the shoot. The selenium method of determi- 
ning the vitality of seeds as used by Eidmann in his experiments is in 
close agreement with the results obtained in actual germination tests. 

O. NIESEH. 

/ TranvSlated by K. Sjelby. 


/. Sanm: A tiszantuli buza gyommagvai. (Weed seeds found in Wheat 
grown on the other side of Theiss). — Budapest 1938. 36 
pages. Dissertation. Hungarian with German summary (Die 
Unkrautsamen des Weizens jenseits der Theiss). 

An effort was made to determine whether or not the region pro- 
ducing Hungarian wheat of the best quality may be characterized 
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on the basis of the weed seed content of the samples and in this 
way to distinguish it from the wheat from adjacent districts which 
is of a less good quality. Were such a determination possible it would 
mean that under certain conditions it would be possible, on the basis 
of the weed seed content of a sample alone to draw conclusions as to 
the quality of the wheat itself. 

It follows that the total amount of weed seeds present is indicative 
of the frequency of the individual weed seed species in the wheat 
samples. This amount which may vary within rather wide limits 
(O.ooi — 5.0 %), depends partly on the total weed seed content of the 
raw product and partly on the efficiency of the cleaning machinery 
used. The raw products however show a weed seed content which 
varies according to the different districts of cultivation, conditions 
of management, previous cropping, etc. 

In general the following facts emerged: 

Samples from the southern Theiss district (the cultivation district 
of the best wheat quality) did not contain any grains of rye, while 
61 — 97 % of the more northern and eastern samples contained such 
grains. Seeds or fruits of Adonis phoeniceus, Adonis flammeus, Ranun- 
culus arvensiSf Caucalis daucoides, Caucalis muricata, Vida striata, 
Lathyrus tuberosus and Lepidium draba were not found in the samp- 
les from the northern sandy district (Nyirseg), consequently the best 
wheat growing district of Hungary is more or less characterized by 
the presence of these species. The isotherm of 18 C of the summer 
months April — September is not passed in a northern direction by 
Bifora radians nor is that of 17.8® C passed by Galium tricorne or 
Ornithogalum pyramidale, Consolida orientalis is found particularly 
in the best quality district and the limit of frequency of Caucalis lati- 
folia also follows, in the direction from northwest to southeast, the 
boundary-line of the eastern and northern part of the Hungarian 
lowland. 

This shows that the empirical division of Hungary into different 
quality-producing districts, as made by the Vienna Exchange in 1885, 
does in fact generally correspond to the natural conditions. Inasmuch 
as wheat quality is a measure of the natural conditions under which 
it is produced it is possible on this ba^s — provided a certain mini- 
mum content of weed seed is present — to draw conclusions as to 
the narrow district of cultivation and alternatively as to the quality 
of the grain itself. 

C, SCHERMANN, 

/ Translated by K. Sjelby. 
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J, R. Thomson: The development of sainfoin in its seeding year. (Die 
Entwicklung von Esparsette im Saatjahre). — The Annals of 
Applied Biology, Vol. XXV, No. 3. Aug. 1938, S. 457—470. 

Die Esparsette (Onobrychis saliva Lam.) ist ein landwirtschafL 
liches Erzeugnis von einer gewissen Bedeutiing in England, insheson- 
dere auf den kalkhaltigen Bdden des Siidens und Ostens. Zwei Sorten 
werden allgemein benutzt, die gewohnliche oder einschnittige Espar- 
sette und die Riesen- oder zweischnittige Esparsette. Die erstere ist 
eine langlebige Pflanze, die im dritten Jahre ihren Hochslertrag 
erreicht, wahrend die letztere kurzlebiger ist und fiir kurzdauernde 
ein- Oder zweijahrige Wiescn verwendet wird. 

Da in bezug auf systematische und andere Faktoren bisher nur 
wenig bekannt war, hat dcr Verfasser eine Forschungsarbeit durchge- 
fiihrt, um das Wachstum der Esparsettenpflanzen im Saatjahre einem 
genauen Studium zu unterwerfen, und zwar besonders im Hinblick 
auf Untcrschiede zwischen der Riesen- und der gewbhnlichen Sorte. 

Als Resultat dieser wStudien wurde u. a. gezeigt, dass die zwei Sorten 
systematiscb nicht iintersrhiedbar sind und dass die Beslimmung, ob 
eine Pflanze der einen oder der anderen Sorte angehort, von dem 
Wachstumsverhalten abhiingig ist. 

Das erste Laubblatt stellt keine bedeutende Untersehiede zwischen 
den Sorten dar, aber bcirn zweiten bis sechstcn Blatt hat Riesenespar- 
sette durchaus cine wesentlich hohere durchschnittliche Anzahl von 
Bliittchen als die gewohnliche Esparsette. Im scchsbliittrigen Stadium 
war die (iesamtzahl der Blattchen durchschnittlich 26.9 bei Riesen- 
und 24.0 bei der gewohnlichen Esparsette. Beobachtungen und Ver- 
gleiche haben keine deiitliche Untersehiede zwdschen den Sorten in 
bezug auf das Oberflachenareal der Blattchen ergeben. Im Rosetten- 
stadium ist die gewdhnliche Esparsette mehr liegend als Riesenespar- 
sette, und in einem spateren Stadium zeigt die letztere eine Neigung, 
in Stengel und Bliiten zu schiessen, wahrend die gewohnliche Espar- 
sette im Rosettenstadium bleibt und nur Blatter entwickelt. Mit dieser 
Neigung zum Niederlegen der gewohnlichen Esparsette steht eine 
hohere Bestockungsfahigkeit in Korrelation. 

Auf Grund der wahrend des Versuches eingesarnmelten Daten wird 
angedeiitet, dass die zwei Sorten beide von dem gleichen urspriingli- 
chen geniischten Bestand durch eine Massenselektion hervorgegangen 
sind. 

Die Unterscheidungsmerkmale bei Riesenesparsette sind wie folgt 
angegeben: 

1. Im Saatjahre zeigt die Riesenesparsette eine Neigung in Stengel 
und Bliiten zu schiessen. 

2. Ihr Wachstum ist durchaus schneller und iippiger als das der 
gewohnlichen Esparsette. 
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3. Sie bliiht nach dem Schnitt wieder. 

4. Sie ist kurzlebig. 

Der Samen wird friih geerntet, und dies bewirkt eine Selektion zu 
gunsten frtihreifender Pflanzen, die deshalb wahrscheinlich kurzlebig 
sind. Der Samen wird imraer vom zweiten Schnitt gewonnen und 
infolgedessen nur von zweimal bliihenden Pflanzen. Im Vergleich mit 
der gewohnlichen Esparsette ist Massenselektion beim zweiten Bliihen 
mit Friihreife kombiniert. 

Fiir die gewohnliche Esparsette sind die Unterscheidungsmerk- 
male wie folgt: 

1. Im Saatjahre sind die Pflanzen liegend, Stengel Oder Bliiten wer- 
den nicht erzeugt. 

2. Das Wachstum ist weniger schnell und iippig als der Riesenespar- 
sette. 

3. Nach dem Schnitt werden keine Bliiten gebildet. 

4. Sie ist langlebig. 

Die Frage ist durch die Tatsache, dass sich zwei ortliche Stamme 
der gevohnlichen Esparsette entwickelt haben, kompliziert geworden. 
In den ostlichen Grafschaften wird Samen in den ersten Jahren von 
Wiesen geerntet, und von solchen Samen erzeugte Pflanzen zeigen 
eine Neigung, nicht ausdauernd zu sein mit zweimaliger Blute. In 
Hampshire und Cotswold wird Samen in den spateren Jahren von 
Wiesen geerntet und gibt die Ursache zu langlebigen Pflanzen, die 
keine Neigung zu einer zweiten Bliite besitzen, Hampshire- und Cots- 
wold-Esparsette ist deshalb ein tatsachlich gewohnlicher Typ, wahrend 
Esparsette aus den ostlichen Grafschaften eine Stellung zwischen 
Riesen- und gewohnlicher Esparsette einnimmt. 

C. C. BRETT. 

' / Uebersetzt von K. Sjelby. 


G. Vincent: Die Aufbewahrung der Fichten- und Larchensamen. (The 
storage of spruce and larch seed). — Zeitschrift fiir Fonst- und 
Jagdwesen, 70, 1938, No. 1, pp. 45 — 51 (German). 

As a result of the work done to evaluate the provenance of forest 
tree seeds and the hereditary qualities of the wood producing species 
the question of a proper ‘method of storing forest seeds has become 
of increased importance, especially as endeavours are being made to 
preserve local strains for individual districts. The author examined 
the influence of different methods of storage on the quality of the 
seed, and for this purpose both winged and wingless seeds as well 
as the cones themselves were stored as follows: (1) In a jute bag 
in a well aired loft, (2) in a jute bag in a shelter, (3) in a jute bag 
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in a cellar, (4) in a paper bag in a non-heated room, (5) in rarefied 
air in a closed bottle. It appeared from these trials that spruce and 
larch seeds should be stored in their cones under dry, airy and cool 
conditions. The theory that winged seeds retain their germinating 
capacity for a longer period than seeds deprived of their wings has 
proved to be wrong. The storage of the seed in closed bottles does 
not seem to be particularly advantageous, especially where cones 
and winged seeds are concerned. This is due to the fact that the 
cones or wings increase the moisture content of the air in closed 
containers which favours the development of fungi and other orga- 
nisms. Only seeds deprived of their wings keep their germinating 
capacity for a long period when stored in bottles. Storage in a cellar 
showed an unfavourable effect which was to be expected in a room 
where the conditions were particularly favourable for the development 
of fungi. Spruce seeds in their cones and stored on the loft for five 
years had a germinating capacity of 72.5 % after threshing, while 
those in the cellar showed 0 % germination. Larch seeds stored for 
three years in the same way in the shelter showed a germination of 
60 %, those in the cellar 0 %, After these periods the germinating 
capacity decreased very rapidly, even under favourable conditions 
of storage, consequently the period of storing spruce seed should 
not exceed five years while larch seeds rarely retain their germina- 
ting capacity for three years. 

J, NADVORNIK, 

/ Translated by K. Sjelby. 


G. Vincent: Lesni semenarslvi. (Die Gewinnung von Forstsaatgul). — 
Separatabdruck aus Naucny slovnik lesnicky, 1938. 9 Seiten, 
5 Abbildungen. Tschechisch. 

In dieser Arbeit behandelt Autor nach einer kurzen Einleitung, in 
der die Entwicklung der Forstsamengewinnung in der Tschechoslo- 
wakischen Republik beschrieben ist, die wichtigsten Momente, welche 
bei der Gewinnung von Waldsainen in Betracht kommeii: 

Im ersten Kapitel erklart Autor die Entstehung der klimatischen 
Rassen der (ieholze und die Bedeutung derselben fiir die Wahl der 
Bestiinde, von denen die Sainen einzelner Gehdlzarlen gesamrnelt wer- 
den sollen. Es folgen dann die Angaben iiber die Mengen der Zapfen 
und Sarnen, welche die einzelnen Geholzarten produzieren, und Winke 
fiir das Sammeln der Zapfen und Sarnen. Im weiteren Kapitel wird 
das Klengen der Zapfen und die Reinigung der Sarnen beschrieben 
und es werden die Einflusse behandelt, welche auf die Menge und 
das Gewicht der aus den Zapfen gewonnenen Sarnen einwirken (Lage 
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der Samen im Zapfen, Grosse der Zapfen, Ursprungsstelle des Zap- 
fens auf dem Baume, Standort des Baumes, Alter des Bauraes, und 
andere biologischen Eigenschaflen desselben). Es folgt dann ein Ka- 
pitel iiber die Aufbewahrimg der einzelnen Samenarten, wobei beson- 
ders die Bedeutung des Wassergehaltes hervorgehoben wird. Schliess- 
lich wird ein Kapitel dem Verkauf und Einkauf der Forstsamen 
gewidmet. Den Schluss der Arbeit bildet ein Schliissel ziim Bestimmen 
der wichtigsten Geholzsamen und Friichte, 

J. NADVORNIK, 


G, Vincent: Proc nase modrinov^ semena spatne klici? (Why does 
our larch seed show a poor germination?). — Lesnicka prace, 
17, 1938, pp. 188 — 198. Czech with German and French sum- 
maries ( Warum unsere Larchensamen schlecht keimen? — 
Pourquoi les graines de notre meleze ne germent pas suffi- 
samment?). 

Though CiESLAR, as long ago as 1904, referred to the rapid growth 
and the other advantages of the Sudeten larch, nevertheless the col- 
lection and the threshing of cones of this larch were not commenced 
to any great extent in Czecho-Slovakia until 1928. The analyses of 
larch seed of Sudeten and Carpathian provenances, as carried out 
by the j^Staatliche Versuchsanstalt fiir Waldbau und forstliche Biologie» 
in Brunn, showed both a low purity and a low germinating capacity 
and in 1937 the seeds received for analysis had an average germination 
of only 42.1 % while their average purity only reached 78.7 %. The 
author examined the causes of this phenomenon and concluded that 
the low content of pure germinating seeds of the larch in question was 
due to the methods of threshing the cones and cleaning the seed ordina- 
rily used in Czecho-Slovakia, In order to obtain the highest possible 
quantity of seeds from the larch cones, special mills are used to tear 
the cones asunder, but this method has its drawback by greatly redu- 
cing the value of the seed owing to the injuries involved by the 
treatment of the cones resulting in a high proportion of poorly deve- 
loped and empty seeds which are difficult to remove. After the larch 
cones have been thoroughly dried but before they become too resi- 
nous the proportion of injured seeds amounts to about 2 % of the 
total quantity threshed out, A further quantity of seeds, generally 
5 — 10 %, though they do not show any exterior injury, fail to germi- 
nate which is indicative of interior damage to the embryo. In the 
case of insufficiently dried larch cones the damage to the seeds 
arising from threshing increases materially. As previously mentioned, 
the average purity of the seed amounted to 78.7 %, but by cutting 
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the »pure» seed it was shown that on an average only 49.9 % of these 
were full seeds, while 50.i % were empty. According to a weight 
determination this would suggest a content of not more than 39.3 % 
of full and normally developed grains. 

An analysis of the individual cones showed that the greatest number 
of empty seeds orginated from the basal or apical ends and also from 
the small, poorly developed cones. The thorough threshing of the 
larch cones in mills specially designed to tear them asunder resulted 
in the production of a large amount of empty grains which are very 
difficult to separate from full grains of similar size. Better seed is 
obtained if the cones are carefully beaten with a flail after being 
well dried in a jute bag. The experiments made by the author showed 
that the threshing machine yielded about one third more seed than 
the flail, but on the other hand the seeds obtained by the former 
method showed about 50 % lower germinating capacity. Consequently, 
the reduction of the quantity of seeds, due to the beating, is more 
apparent than real and is completely compensated for by the better 
quality of the seed obtained in this way. 

J. NADVORNIK. 

/ Translated by K. Sjelby. 


G, Vincent: Semenna produkce u smrku cerveno- a zelenoplodych. 
(Seed production of spruces with red or green cones). Sbornik 
Ceske Akadernie Zemedelske, 14, 1939, No. 2, pp, 100 — 103. 
Czech with German summary (Die Samenproduktion der rot- 
und griinzapfigen Fichten). 

The author examined the production of seed in the Enjthrocarpa 
spruces which are common in the higher altitudes of the former 
Czecho-Slovakian Free State, and in the Chlorocarpa spruces which 
do not develop so well at these altitudes. Weight, length and seed 
yield of cones of both varieties from trees of the same age and in 
pure stands, as well as weight, moisture content and germinating 
capacity of their seeds were determined. 

The results obtained in the case of spruces with red- or green- 
coloured cones agree with those found from a study of the latitudinal 
distribution of both spruce varieties. The cones from the Erythrocarpa 
spruces grown in the mountains, i. e. their most suitable places, 
showed a higher content of full seeds than those from the Chlorocarpa 
spruces and the plantlets of the latter developed better in the lower 
altitudes than did those of the Erythrocarpa variety. On the other 
hand, differences between the two varieties could not be established 
as regards total quantity of seed produced, absolute weight, moisture 
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content or germinating capacity of the seed, consequently the colour 
of the spruce cannot be counted as a decisive factor in relation to 
fertility, size of grain, moisture content and germinating capacity of 
the seed. 

J. NADVORNIK. 

/ Translated by K. Sjelby. 
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Die topographische Selenmethode, ein neues Ver- 
fahren zur Feststellung der Keimfahigkeit der 
Getreidefriichte ohne Keimversuch. 

Von 

Georg Lakon, 

Hohenheim. 

Die Keimfahigkeit der Sainen wird allgemein durch Keimver- 
suche unter optimalen Keimungsbedingungen festgestellt, wobei 
angcstrebl wird, allc entwicklungsfahigen Korner zur Keimung 
zu i>ringen. Dicscin Verfahren haften grundsatzlich zwei Nach- 
tcile an: erstens beansprucht die Untersuchung einen in der 
Praxis der Samenkonlrolle oft storend empfundenen langeren 
Zeitraum und zweitens werden in gewissen Fallen infolge man- 
gelnder Keimreife und andcrer Zustiinde, die Keimverzug zur 
Folge haben, Krgebnisse crzielt, die hinter der tatsiichlichen 
»Kciinfahigkeit» zuriickbleiben. 

Was den ersten Punkt anhelangt, nainlieh die mchr oder 
w'cniger langc Zeilspanne, die die Keimversuche beanspruchen, 
so kann seine Bedeutung von jedem, der die Bediirfnisse der 
Praxis kennt, ohne weiteres richtig cingeschiilzl werden. Ini 
(iegensatz hierzu liedarf der zweite Punkt einer naheren Erlau- 
terung. Ich babe schon an andcrer Stellc (4) darauf hingewiesen, 
dass das, was der Keiniversucb an »Keimfahigkeit» ergibt, nicht 
iinmer die Gesaintheit der tatsachlich entwicklungsfahigen Samen 
umfassl. Zur scharfen Trennung der in solchen Fallen auftreten- 
den Differenz zwischen der zu eincm bestimmten Zeitpunkt ini 
Keimversuch realisierbaren »Keimkraft» einerseits und dem 
Betrag dor tatsachlich entwicklungsfahigen Samen anderseits, 
babe ich den neuen Bcgriff der »Keimpotenz» aufgestellt. Die 
Keimpotenz druckt den Prozentsatz der entwicklungsfahigen 
Korner uberhaupt aus, ohne Rucksicht darauf, ob die Entwick- 
lung, d. i. die Keimung, zu irgend einem Zeitpunkt unter den fur 
die Art bekannten natiirlichen Bedingungen verwirklicht weiden 
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kann. Wenn z. B. eine noch nicht keimreife Samenprobe im 
Keimversuch nur eine 80%ige Keimung, nach eingetretener 
Keimreife aber eine solche von 100 % ergeben hat, so konnen wir 
diese Verhaltnisse folgendermassen ausdriicken: die Probe hat 
eine Keimpotenz von 100 %, die Keimkraft jedoch betrug zuerst 
nur 80 %, dann 100 %, denn es ist klar, dass hier samtliche 
Korner von vornherein entwicklungsfahig, wenn auch nicht zum 
Keimen zu bringen waren.^ 

Hdtten wir eine zuverldssige Methode zur Feststellung der ent- 
wicklungsfahigen Korner, also der Keimpotenz, so wdren wir 
auch in den Fallen, in welchen der Keimversuch mehr oder 
weniger versagt, zu jeder Zeit in der Lage, uns fiber die Beschaf- 
fenheit einer Samenprobe zu unterrichten. 

Vielerlei Methoden sind zu diesem Zwecke vorgeschlagen wor- 
den (5). Von diesen haben sich diejenigen, welche die Probe als 
Ganzes behandeln, um den Grad gewisser Lebensausserungen, 
wie Atmungsintensitat oder Enzymaktivitat festzustellen, als 
aussichtsios erwiesen, weil eine Proportionalitat zwischen dem 
Grade dieser Lebensausserungen der Probe und ihrem Keimpro- 
zent nicht besteht. Aussichtsreicher dagegen erscheincii diejeni- 
gen Methoden, die darauf abzielen, die Beschaffenheit des ein- 
zelnen Korns und zwar seines Embryos selbst festzustellen, und 
von diesen wiederum in erstcr Linie die Farbemethoden, die auf 
den Permeabilitatsverhaltnissen der lebenden und der toten 
Zellen beruhen, sowie die in den letzten Jahren empfohlenen 
Selen- bezw. Tellurmethoden. Selen- und Tellursalze wurden zum 
ersten Male von Hasegawa (2) zur Keimpriifung von Forstsamen 
herangezogen. Sowohl die Farbstoffe wie das Selen bezw. Tellur 
schienen den Nachteil zu haben, dass in den Fallen, wo nur par- 
tielle Farbungen auftreten, die Entscheidung uber die Entwick- 
lungsfahigkeit ausserst unsicher war. Eidmann (1), dem das 
Verdienst gebuhrt, mit Eeharriichkeit auf die Brauchbarkeit des 
Selens bingewiesen zu haben, versuchte aus dem Gesamtumfang 
und der Intensitat der Farbung auf die Entwickiungsfahigkeit zu 
schliessen und zwar bei Anwendung des Selens an den langsam 
keimenden Forstsamen. 


’ Niheres in meiner oben angefiihrten Arbeit. 
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Ausgedehnte eigene Versuche mit Koniferensamen zur Nach- 
priifung der Befunde Eidmanns ergaben zwar im Prinzip eine 
Bestatigung derselben, befriedigten aber nicht in dem Masse, dass 
daraus die absolute Zuverlassigkeit der Methode gcfolgert wer- 
den konnte. Eidmann urleilt, wie oben erwahnl, nach Umfang 
und Intensitat der Farbung, also nach graduellen Unterschieden, 
deren Abgrenzung nur eine kiinstliche ist. 

Zur Klarung der Frage stellte ich mir zuerst die Aufgabe, das 
allmahlichc Schwinden der Keimfahigkeit am Embryo naher zu 
verfolgen. Dabei nahm ich Zuflucht zu geeigneteren Objeklen, 
namlich zu den Getreidefriichten, deren Embryonen weitge- 
hendste Gliederung aufwcisen. Zudem stehen uns die verschic- 
densten Getreideproben, und zwar vielfach sortenrein, in schier 
unerschopflicher Anzahl zur Verfiigung, was bei Koniferensamen 
nicht der Fall sein kann. Sichere, allgemein giiltige Schlussfol- 
gerungen konnen aber nur auf Grund cines ausserst umfang- 
reichen Materials gezogen werden. Lebendes Gewebe wird durch 
Behandlung mit Selenlosuhg korallenrot gefarbt, indem durch 
Reduktion amorphes Selen ausgeschieden wird. Ist der Embryo 
deutlich gegliedert, so konnen wir durch die Reaktion nicht nur 
lebende und tote Embryonen unterscheidenj sondern auch dort, 
wo partielle Farbung eintritt^ die vom Tode ereilten und die noch 
lebenden Einzelorgane des Embryos crkennen und dementspre- 
chend feststellen, inwieweit die fiir die Entwicklung des letzteren 
notwendigen Organe erhalten sind (6.) 

Die Embryonen der Getreidearten zeigen eine deutliche Glie- 
derung des Wiirzelteiles, welcher mehrere Wurzelanlagen auf- 
wcist. Bei Weizen (Triticum sativum Lam.) sehen wir, 
wcnn wir Frucht- und Samenschale entfernen, drei voll entwickclte 
Wurzelanlagen, namlich median an der Spitze eine Hauptwur- 
zelanlage und dariiber beiderseits jc eine kleipere Nebenwurzel- 
anlage (Abb. la). Oberhalb dieser letzteren seitlichen WurzeL 
anlagen befinden sich, im Coleorrhiza-Gewebe gleichmassig ein- 
gebettet, zwei weitere, primitivere Wurzelanlagen, die ausserlich 
nicht in Erscheinung treten. Am meisten entwickelt ist die an 
der Spitze stehende Hauptwurzelanlage, dann folgen die beiden 
ausserlich sichtbaren Nebenwurzelanlagen, die in der Entwick- 
lung der Hauptanlage nur geringfugig nachstehen, und dann erst 
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a ]) c cl 

Abb. 1. Embryonen: a. Weizen mit 3 Wurzelanlagen und qucr in der Mitte 
der Epiblast; b. Roggen mit 7 Wurzelanlagen, ohne Epiblast; r. Gersie mit 
ausserlich kaum sichtbaren Wurzelanlagen, ohne Epiblast; d. Hafer mit 3 
Wurzelanlagen und quer in der Mitte der Epiblast. (Vcrgr. ca. 10/1.) 

in weitem Abstand die beiden primitiven inneren Wurzelanlagen. 
Dementsprechend entwickeln sich bei normalen, unversehrlen 
Weizenkeimiingen stets 5 Wurzeln. Aus den Angaben von 
Heinisch (3), der bei Weizenkeimiingen bis zu 8 Keimwurzeln 
fand, ist zu schliessen, dass eine Wurzelbildung auch aus weite- 
ren Partien der Coleorrhiza, die aber beim Weizen nicht schr 
umfangreich ist, mdglich ist. Der Umfang der Coleorrhiza ist 
beim VV’^eizen durch den wohlausgebildeten Epiblast (Abb. 1 a) 
genau abgegrentzt; der obere Rand des Epiblast ist die Grcnzc 
zwischen Wurzel- und Sprossteil des Embryos. 

Bei Roggen (SecalecerealeL.) sehen wir (Abb. 1 b) an 
der Spitze eine stark entwickelte Hauptwurzelanlage, dariiber 
eine mittlere Wurzelanlage, flankiert beiderscits von je eincr 
weiteren Wurzelanlage, und weiter dariiber in ahnlicher Wcisc 
eine mittlere Wurzelanlage mit zwei Nebenanlagen. Dei Abstand 
dieser Anlagen voneinander, sowohl in dcr ausserlich sichtbaren 
Grosse wie in der inneren Differenzierung, entspricht der geschil- 
derten Reihenfolge, wobei die zuletzt genannten drei Wurzelan- 
lagen gegehiiber .den anderen wesentlich zuruckstehen. Von 
dieser typischen Anordnung der Wurzelanlagen finden wir beim 
Roggen mannigfache Abweichungen, doch bleibt iiberall das 
Prinzip mehr oder weniger bewahrt. Diesen Verhaltnissen ent- 
sprechend finden wir bei den Roggenkeimlingen rcgelmassig 
zuerst vier Wurzeln, die sich spater auf sieben erhohen, und nur 
in sehr seltenen Fallen konnte ich eine achte Wurzel beobachten. 
Dabei ist zu beachten, dass beim Roggen die Coleorrhiza noch 
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beschrankter ist als beim Weizen und dass die letztcn Wurzelan- 
lagen bis zur Plumula heranreichen. Ein Epiblast dagegen fehit 
bier vollkommen. 

Bei der Gerste (H-o rdeum sativum Jess.) ist die Coleor- 
rhiza besonders stark entwickeit und darin sind in der Regel 6 
wohldiffcrenzierte Wurzelanlagen derart eingebettet, dass sie 
ausserlich kaum wahrnehmbar sind (Abb. 1 c). Durch Aufhellen 
mittels Karbolsaure kann ihre Lage leicht festgestellt werden : 
3 Anlagcn an der Spitzc, die iibrigen 3 dariiber und zwar eine 
mitllcre iibcr der Hauptanlage und 2 seitliche. Dementsprechend 
cntwickeln sich bei der Gerste zuerst 3 Keimwurzeln in fast 
gleicher Starke, denen bald ein zweiter Schub aus 3 weiteren 
Keimwurzeln aus der zweilen Gruppe der Wurzelanlagen folgt. 
Bei normal entwickelien Gersienkeimlingen fand ich stets diese 
6 Keimwurzeln. Ini iibrigen ist aber bier die macbtige Coleorrbiza 
befabigt, aucb weitere Keimwurzeln zur Entwicklung zu bringen, 
so dass (ierslcnkeimlinge oft bis 8, nacb Heinisch sogar bis 10 
Keimwurzeln aufweisen. Das zur Wurzelbildung befabigte Co- 
Icorrbiza-Gewebe rcicbt bis zur Basis der Plumula. Ein Epiblast 
ist niebt vorbanden. 

Audi beim Hafer (A vena sativa L.) ist die Coleorrbiza 
niacbtig entwickeit, dock erinnern bier die 3 wobldifferenzierten, 
iiiisserlicb gut sicbtbaren Wurzelanlagen und das Vorbandenseiii 
eines woblausgebildeten Epiblast (Abb. 1 d) an die bereits ge- 
scbilderten Verbaltnisse beim Weizen. Aus der mittleren Anlagc 
entwickeit sicb zuerst eine Hauptwurzel, der bald die beideii 
seillichen Nebenwurzeln folgen. Spater erscbeint dariiber, iiieist 
median oberhalb der Hauptwurzel, eine vierte Wurzel. Bei der 
Weiterentwicklung des Keinilings erscbeinen scbliesslich in der 
Hegel weitere 3 Wurzeln, so dass an normal entwickelten Hafer- 
keinilingen 7 Wurzeln anzutreffen sind. Der zur Wurzelbildung 
befabigte Teil des Haferembryos ist durcb den Epiblast sebarf 
abgegrenzt. 

Diese Beobaebtungen koiinte icb durch Feststellungen des 
inneren Aufbaues der Getreideembryonen erganzen und zw^ar 
geschahen diese durch Aufhellen mittels Karbolsaure, wodurch 
die Embryonen, glasklar gcmacht, ihren inneren Aufbau offen- 
baren. Dariiber wird an anderer Stelle ausfiihrlich berichtet. 
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Besonders hervorzuheben sind die oben geschilderten Feststel- 
lungen fiber die machtig entmickelte Coleorrhiza und ihre starke 
Regenerationsfdhigkeit bei Gerste und Hafer, die dahin auswirkt, 
dass bei diesen beiden Getreidearten auch dann Wurzelbildung 
eintritt, wenn die wohlausgebildeten, dusserlich sichtbaren Wur-^ 
zelanlagen tot sind, der iibrige ansehnliche Teil der Coleorrhiza 
aber noch lebend ist. 

Das Eindringen der Selenlosung bis zum Embryo ist, selbst 
wenn das Korn vorher angeschnitten oder quer zur Langsachse 
halbiert wird, in vielen Fallen erschwert, manchmal sogar prak- 
tisch unmoglich. Daran scheiterte z. B. diese einfache Anwen- 
dungsmethode beim Weizen, obwohl bier die Fcstslellung der 
Reaktion der Einzelteile des Embryos ausserlich im allgemeinen 
— w^enn die Losung eininal bis zum Embryo eingedrungen ist — 
moglich ist, was bei Roggen und Gerste wegen der komplizierten 
Verhaltnisse nicht der Fall sein kann. Nur beim Hafer war dieses 
Verfahren vollauf befriedigend; bier dringt die Losung unbe- 
hindert bis zum Embryo ein und die diinne Kornhiille Idsst eine 
Feststellung der topographischen Ausbreitung der Fdrbung des 
Embryos ohne weiteres zu. Die Anwendungstechnik ist also beim 
Hafer folgende: die Korner w^erdcn von den Spelzen bcfreit und 
quer halbiert; die den Embryo tragende Halfte gelangt in die 
Selenlosung^ worin sie in der Regel 2 Tage verbleibt. Entspelzen 
und Halbieren von 100 Korn beansprucht durchschnittlich bei 
einiger Dbung ctw^a 12 — 15 Minuten. Bei Weizen, Gerste und 
Roggen werden die abgezahlteq Korner fiber Nacht in Wasser 
eingeweicht und dann die Embryonen mit Hilfe einer Lanzett- 
nadel herausprdpariert und in die Selenlosung vcrbracht, worin 
sie bis zum Eintritt deutlicher Farbung (in der Regel innerhalb 
24 Stunden). verbleiben. Das Eindringen der Losung in das Em- 
bryogewebe geht ungehindert und gleichmdssig von statten und 
die topographische Ausbreitung der Fdrbung kann genau festge- 
stellt werden. Die Praparation der Embryonen bei Weizen, Rog- 
gen und Gerste beansprucht bei einiger Cbung durchschnittlich 
8 — 10 Minuten ffir 100 Korner. 

^ Es wurde sowohl saueres Natriumselenit (NaHSe 04 ), wie das neuerdings 
von der Firma MERCK herausgegcbene »Natriumbiselenit zur Keimprufung» 
mit gleich gutem Erfolg verwendel, und zwar in etwa 2-prozentiger Losung. 
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Abb. 2. Weizen-Embryonen mil Selen behandelt: a, total gefarbt; b. bis 
auf einen klcinen Meniskus an dcr Spitze dcr Haupwurzelanlage total 
gefarbt; c. an der Hauptwurzelanlagc ungefarbt, alles t'brige gefarbt; d. an 
der Hauptwurzelanlage und einem Teil der Nebcnwurzelanlagen nicht 
gefarbt; e. nur am Sprossteil gefarbt; f. an den Wurzelanlagen und an der 
Spitze des Sprossteils nicht gefarbt; y, nur an der Basis des Sprossteils gefarbt; 
h. total luigcfarbt. (Vergr. 10/1.) 


Die Kinbryonen werden naeh den von der Farbung betroffenen 
Organen .sorliert. Nehinen wir als Vorbild die Verhiiltnisse beiiii 
Weizen, so kdnnen wir die mil Selen behandcllen Enil)ryonen 
nach folgenden 4 Gruppen sortieren: 

1. total gefarbt (Abb. 2 a); 

2. Haiiptwiirzel iingefdrbtj Nebenwurzeln ganz oder inindeslens 
zum Teil gefarbt (Abb. 2c und 2d); 

3. Wurzelteil nicht gefarbt ^ nur Sprossteil (ganz oder teilweise) 
gefarbt (Abb. 2 c und 2 f ) ; 

4. total ungefdrbt (Abb. 2 h) bezw. nur cine schmale Zone an 
der Basis des Sprossteils gefarbt (Abb. 2g). 

Dazu ist noch zu bemerken, dass in manchen Fallen auch 
Cbergange zwischen diesen Gruppen auftreten, deren Abschatzung 
dem Uneingeweihten eine gewisse Unsicherheit bereiten mag. 
Wenn wir aber fiber die topographische Anatomie der Embryonen 
auf Grund eingehender Studien an aufgehellten Praparalen genau 
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Bescheid wissen, bereitet uns die Entscheidung iiber solche 
Grenzfalle keinerlei Schwierigkeiten. So finden wir oft als 
scheinbaren Cbergang von Gruppe 1 in Gruppe 2 total gefarbte 
Embryonen, an deren Spitze die Hauptwurzelanlagc einen unge- 
farbten Meniskus von geringem Umfang zeigt (Abb. 2 b), der nur 
Aussenschichten dieser Anlage uinfasst und soinit der Entwick- 
lungsfahigkcit derselbcn keinen Abbruch tut. Solche Embryonen 
rechnen daher zur Gruppe 1. 

Es sei ausdriicklich darauf hingewiesen, dass es einzig und 
allein auf die topographische Ausbreitung der Fdrbung an sich 
ankommt, wahrend die Intensitdt der Fcirbung, die von der Dauer 
der Einwirkung der Selenlosung, der Temperatur und in man- 
chen Fallen auch von etwaigen cheinischen Sloffen (z. B. bei 
gebeiztcm Getreide usw.) abhiingt, ohne jegliche Bedeuiung ist. 
Durch langere Einwirkungsdauer der Selenlosung und bei cr- 
hohter Temperatur wird auch dort, wo hellerc Fiirbungen einlrc- 
ten, eine Intensivierung erreicht. 

Ist die Annahme richtig, dass nur die Anlagen, die sich durch 
die Selenbehandlung rot fdrben, entwicklungsfdhig, die ungefdrbt 
bleibenden dagegen tot sind, so muss zwischen den Befunden nach 
der Selenbehandlung und den Befunden auf Grand der Keim- 
versuche vollige Vbereinstimmungr herrschen. Es muss daher 
erwartet werden, dass im Keimversuch die Embryonen der 
Gruppe 1 samlliche Wurzelanlagen, die der Gruppe 2 nur Neben- 
wurzclanlagen und dife der Gruppen 3 und 4 keine Wurzelanlagen 
zur Entwicklung bringen. Die Samen der Gruppe 3 miisscn aber 
befahigt sein, wurzellose (»anomale») Keime zu entfaltcn. Durch 
genaue Feststellungen an den bei den Keimversuchcn gewonnenen 
Keimlingen konnte ich eine solche vollstdndige Vbereinstimmung 
tatsdchlich nachweisen, so dass auch. auf Grund der Keimver- 
suche vier Kategorien gebildet werden konnfen, die den vier oben 
aufgestellten Gruppen vSllig entsprechen, namlich: I. Keimlinge 
mtt Haupt- und Nebenwurzeln; II. Keimlinge nur mit Nebenwur- 
zeln; III. Wurzellose Keime; IV. Nicht gekeimte Kdrner, 

Die Ergebnisse einiger dieser Versuche, die Weizenproben ver- 
schiedenster Beschaffenheit umfassen, sind auf Tab. 1 zusam- 
mengestellt. Sowohl bei den Selen- wie bei den Keimversuchcn 
sind die angegebenen Prozente Mittelwerte aus je 4X100 Kornern. 
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Tab. 1. Vergleichende Selen- nnd Keinwersuche mii Weizen, 
(iruppierung nach den gefarbten Keinianlagen bezw. nach den 
entwickellen Keimwurzeln. 


Probe 

1 





D 

7 

8 

9 

Sclenocrsuch 

% 

/o 

% 

% 

% 

% 

% 

7o 

% 

1 

Gruppe 1 

7C 

90 

78 

93 

50 

91 

76 

81 

51 

» 2 

14 

f) 

15 

5 

6 

« 

22 

17 

31 

» 3 

1 

0 

1 

0 

5 

1 

0 

1 

5 

; .>4 1 

i 

! 9 

5 

6 

2 

39 

0 

2 ! 

1 1 

13 f 

f 

j Keinwersuch 







i 

i 



Katcgorie I 

78 

91 

73 1 

96 

58 i 

' 88 

; 78 

77 

58 

1 » II ' 

12 

7 

17 

3 

3 

11 

’ 18 

21 

25 

III 
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2 

0 

2 

1 

1 

1 

7 

1 ■ . IV .... ’ 

i 

1 1 

8 i 

i l._ 

37 

0 

L 

1 
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Der S[)ielrauin in den Schwankungcii dcr cinzelncn Versuchs- 
rcihen innerhalb cines Keimversuches ^vurde durch sorgfaltigsle 
Versuchsanslellung auf ein Minimum hcrabgedrlickt ; cr bcirug 
in seiner Abweichung vom Miilel bei den hochkeimenden Prol)cn 
2, 4 iind 6 nicbt iiber ± i], bei den iibrigen nicht iiber ± 5 %. 
Dabei wurden die Keimversuche auf Grund der langjahrigen Er- 
fahrungen der praklischen Samenkontrolle nach verschiedenen 
Methoden (Sand- und Papierkeimbeil, Temperalur 18 — 20 und 
12 - 14° C) ausgefiihrl, so dass bier die erzielten Keimprozentc 
vdllig der Keimpotenz entspreehen. Bei den Selenversuchen waren 
die Schwankungen der Einzelrcihen untereinander noch geringer; 
sie gingen bei den hochkeimenden Proben nichl iiber ±2, bei den 
ubrigen nichl iiber dr 3 % vom Mittel hinaus. 

Die vdlliqe Cbereinstimmung zwischen den Befunden der 
Selenpriifung und denjenigen der Keimversuche liefert den him 
denden Beweis, dass nur diejenigen Pariien des Embryos entivick- 
lungs fdhig sind, die sSich befdhigt erweisen, das Selen zu redm 
zieren. 1st aber auch nur cin Teil der wurzelbildenden Partie des 
Embryos entwicklungsfahig, so ist der Same keimfahig, sofern 
auch die Plumula durch die Selenbehandlung sich rot farbt. 
Letzteres ist indessen bei Embryonen, deren Wurzelteil selbst 
zum kleinsten Teil entwicklungsfahig ist, immer der Fall, weil - - 
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wie ich an anderer Stelle (6) naher dargelegt habe — das Abster- 
ben des Embryo's bei den vier Getreidearten an der Spitze der 
Hauptwurzelanlage beginnt and iiber die iibrigen Wurzelanlagen 
hinweg bis zum Sprossteil fortschreitet, welcher dann seinerseits 
von der Spitze her von der Nekrose befallen wird, bis zum volligen 
Abslerben des gesamten Embryos. Was aber lebend ist, ist auch 
entwicklungsfahig. Solange wurzelbildende Teile des Embryos 
am Leben sind, ist auch die Plumula am Leben und entwicklungs- 
fahig. Theoretisch besteht allerdings die Mdglichkeit, dass an 
einem gesunden Embryo die Plumula durch mechanische Verlet- 
zungen getotet worden ist, aber praktisch ist mir ein solcher Fall 
noch nicht vorgekommen, obwohl ich allein von Weizen fiber 
2000 Embryonen untersucht habe. Damit slimmt aber auch die 
Erfahrung der praktischen Samenkontrolle mit den sogenannten 
anomalen Keimen bei Getreide fiberein, die stets w'urzellose Keime 
sind. Ich babe die Bildung solcher wurzelloser Keime bei Weizen, 
Roggen, Gerste und Hafer kiinstlich durch Heisswasserbehand- 
lung hervorgerufen. Die wurzellosen Keime der Getreidearten 
entstehen in der Tat nur dadurch, dass am Embryo der gesamte 
Wurzelteil bereits abgestorben, die Plumula aber noch lebendig 
und somit entwicklungsfahig ist. 

Diese Feststellungen w’urden in der Hauplsache an Weizen 
gemacht, weil bei demselben die Verhaitnisse am gfinsligslen ffir 
die mfihsamen Beobachtungen fiber die Wurzelbildung im Keim- 
versuch liegen. Grundsatzlich licgen aber die Verhaitnisse auch 
bei den fibrigen Getreidearten Roggen, Gerste und Hafer iihnlich, 
so dass es keinem Zweifel unterliegen kann, dass das fiber den 
Weizen Gesagte auch ffir diese gilt. 

Ffir die praktische Samenprfifung ist von ausschlaggebendcr 
Bedeutung die vdllige Dbereinstimmung zwischen den Befunden 
der Selen- und der Keimversuche, wie sie aus der Zusammenstel- 
lung auf Tab. 1 hervorgeht. Zahlen wir namlich hier die bei den 
Griippen 1 und 2 der Selenversuche festgestellten Prozente einer- 
seits und die bei den Kategorien I und II der Keimversuche an- 
derseits zusammen, so bekommen wir Zahlen, die innerhalb des 
Zufallsspielraumes aufs beste miteinander iibereinstimmen, wie 
aus Tab. 2 hervorgeht. Zahlen wir also beim Selenversuch die 
Embryonen, die ganz oder zum mindesten an einem Teil der Wur- 
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Tab. 2. Entivicklungsfdhige Korner nach den Be f unden der Tab, 1. 


Probe 

1 

2 

a 

4 

5 

6 

7 

8 

9 

Seleiwersucli 

% 

% 

% 

% 

% 

% 

/o 

% 

% 

(Gruppe 1+2) . 

90 

95 

93 

98 

50 

99 

98 

98 

82 

Keimversuch 










(Katefjorie I + 11) 

90 

98 

90 

99 

01 

99 

90 

98 

83 


zelanlagen gefarbt werden, als keimfahig, so bekommen wir das- 
selbe Keimcrgebnis wie beiin Keimversuch, bei welchein ja auch 
ausser den mil samtlichen Keimwurzeln auch die nur mit Neben- 
wurzeln gekeimlen Korner als keimfahig rechnen. 

Ausserst umfangreiche vergleichende Selen- und Keimversiiche 
nicht nur mit Weizen, sondern auch mit Roggen, Gerste und 
Hafer haben diese Vbereinstimnmng der Befunde bestdiigt, Bei 
Roggen werden wie bei Weizen die ganz und die teihveise (also 
an samtlichen Wurzelanlagen und an alien oder an einem Teil 
der Nebenwurzelanlagen) gefarbten Kmbryonen zusammenge- 
zahll als keimpotent gerechnet. Bei Gerste und Hafer werden als 
solche auch die an den oberhalb der ausserlich sichtbaren Partien 
der Coleorrhiza gefarbten Korner gerechnet, wobei die Farbung 
unter Umslanden sehr schwach sein kann. Fine aiisflihrliche 
Wiedergabe und Besprechung dieser Versuche wird an anderer 
Stclle erfolgen. Hier seien nur wenige, wahllos aus dem umfang- 
reichen Material herausgegriffene Beispiele wiedergegeben (Tab. 
3 — 6) ; sie erstrccken sich auf Proben von verschiedenster Keim- 
fahigkeit und sind nach der Hohe derselben geordnet. 

Die Vbereinstimmung zwischen Selen- und Keimversuchen 
Idsst uberall nichts zu wiinschen iibrig. Die Differenzen liegen 
weit unter der Hochstgrenze der zulassigen Latitude, die nach 
den internationalen Vorschriftcn vom 1. August 1938 je nach der 
Hohe der Keimfahigkeit 3 — 10 % betragt; sie entsprechen mehr 
den Zufallsspielraunien. Wichtig ist der Umstand, dass, wahrend 
die Selenversuche stets innerhalb der Zufallslatitiide die hochste 
Keimfahigkeit, also die Keimpotenz erreichten, dies bei den 
Keimversuchen vielfach nicht der Fall war. Dies liegt, wie ein- 
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Tab. 3. Ergebnisse iveiterer vergleichender Versuche mit Weizen 
(je vom Hundert). 


Soleuversuch ... 

100 

100 

99 

99 

98 
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98 
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90 
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00 

100 
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98 

97 

95 
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97 
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93 

90 
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90 

88 

88 

87 

85 

84 
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93 

94 
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83 

86 

86 
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81 

80 

80 

79 
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77 

76 

75 

75 
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88 

83 

79 

77 

78 
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83 

79 

79 
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! 
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73 

70 

66 

65 

64 

62 

61 

51 

' - 

- 

Keimversuch ... 
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73 

68 

i 68 

! 67 

! 31 
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Tab. 4. Ergebnisse einigev vergleichender Versuche mit lioggen 
(je vom Hunderl). 
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99 
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97 

97 
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95 
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98 
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99 

97 

98 

95 

98 
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1 
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92 

90 

89 

86 

86 

86 
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84 

83 

80 

Keimversuch 

90 

91 

89 
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1 

83 

81 

85 

83 

88 

80 
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78 
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76 

75 

75 

75 

73 

71 

Keimversuch 

76 ! 
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78 
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74 

79 

69 

78 

75 

76 
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68 , 

64 

58 

19 

-- 
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- 


' 
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64 
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58 
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19 
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Tab. 5. Ergebnisse einiger vergleichender Versuche mil (h*rste 
(je vom Hundert). 


Selenvcrsuch ... 

100 
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99 

97 

: 97 

93 

92 

f»2 

92 

92 

Keimversuch 
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99 

99 

98 

95 

95 

94 

91 

90 

93 

Selenvcrsuch ... 

88 

88 

87 

86 

86 

85 

84 

83 

82 

81 

Keimversuch 

88 

91 

82 

89 

1 89 

85 

86 

81 

78 

84 

Selenversueh .. 

80 

78 1 

1 77 

74 

1 74 i 

68 

67 

65 

59 

55 

Keimversuch ... 

1 77 

83 

1 72 

72 

j 73 

73 

73 

66 1 

53 

1 54 

Selenvcrsuch 

55 

i 

49 

i j 

48 

18 

1 

— 


- 

i ~ 

i 

Keimversuch ... 

53 1 

._J^J 

45 1 

20 

j 
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— 

1 
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j — 


13 


Tab. 0. Ergebnisse eitiiger vergleichender Versuche mil Hafer 
(je vom Hunderl). 


Selenversiich . . 

100 

99 

98 

98 

98 

‘18 

97 

07 

96 

96 

Keimversuch 

100 

99 

99 

98 

97 

96 

96 

95 

96 

94 

Selenversucli . 


!t5 

95 

95 

95 

94 

94 

9.4 

93 

92 

Keimversuch ... 


97 

91) 

94 

9.4 

95 

92 

95 

92 

91 

Selenvcrsuch 

92 

91 

91 

91 

90 

89 

88 

88 

88 

86 

Keimversuch 

90 

9;i 

90 

88 

89 

92 

91 

90 

88 

88 

Selenversiich 

HC, 

HI) 

85 

84 

8.4 

8.4 

8.4 

8.4 

82 

81 

Keimversuch 

hi; 

Hfi 

h:i 

81 

1 1 

88 

86 

84 

81 

84 

8.4 

Selenversiich 

78 

77 

77 1 

1 70 i 

74 

74 

72 

71 

69 

68 

Keimversuch . ; 

1 77 i 

1 ^<1 

77 


' 72 ! 

I 1 


77 

1 

74 

6.4 

Selenversiich 

(;i; 


I 

i 57 

55 ! 

' 49 ; 

4K 

.48 

: ^0 

— 

__ 

Keimversuch ... 

(i;*) ' 

i;.') 1 

! 1 

5.4 

: i 

40 

.4*1 

1 25 

1 



gangs crvvahnt, darin, dass nicht in jcdem Keimversuch die 
Keiinpotcnz errcicht wird. Wenn wir von den Fallen absehen, hei 
welchen das in einern Keimversuch erzielle Keiinprozent zwar 
nicht ganz die Keimpolenz erreicht, aber imnier noch innerhalb 
der zuliissigen Latitude hleiht, koinmen nicht sciten auch Fiille 
vor, hei welchen der Keimversuch sehr betrachtlich hinter der 
Keimpolenz zuriickhleibi. Das isl dort der Fall, wo Keim- 
verzug vorliegt, wie hei nicht nachgereiften Proben, oder wenn 
Pilzhcfall die norinale Keimung unterdriickt. Warden die Ver- 
suche nach eingetretener Keimreife wiederholt, so erreichten die 
dabei erzielten Keimprozente stets die Hbhe der durch den Selen- 
versuch festgestellten Keimpolenz, Einige typische Beispiele sind 
auf Tab. 7- 9 zusainmengeslclll. Auch durch Desinfektion mit 
Suhliinatlosung konnten Proben, die durch Pilzbefall an der 
Keimung verhinderl waren, zu voller Keimung und somit zu vdl- 
liger Cbereinstimmung mit dem Ergebnis des Selenversuches 
gebracht werden. Darin erblicke ich eineii grossen Vorteil der 
Selenmelhode, Die Schwierigkeiten bei den Keimversuchen mit 
nicht keimreifem Getreide sind ailgemein bekannt. Die Versuche 
rniissen mehrfach unter geanderten Aussenbedingungen ( Tempe- 
ra tur usw\) wiederholt werden, was nicht nur mit vermehrter 
Arbeit, sondern auch mit Verzogerungen in der Erledigung der 
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Tab. 7. Befunde bei keimunreifen Weizen-Proben (je vom Hundert) 


Selenversuch 

100 

99 

98 

96 

95 

94 

92 

Erste Keimung 

69 

59 

90 

89 

82 

76 

88 

Zweite Keimung 

98 

98 

99 

97 

95 

94 

91 

Selenversuch 

90 

89 

88 

87 

80 

64 

54 

Erste Keimung 

82 

77 

71 

79 

69 

51 

88 

Zweite Keimung 

98 

91 

92 

IK) 

79 

68 

50 


Tab. 8. Befunde bei keimunreifen Gersien-Proben (je vom Hundert). 


Selenversuch 

KX) 

1(K) 

KX) 

98 

9(; 

95 

87 

88 

Erste Keimung .. 

78 

60 

49 

87 

58 

88 

74 

68 

Zweite Keimung 

97 

519 

100 

99 

518 

!)4 1 

851 1 

86 


Tab. 9. Befunde bei keimunreifen Ilafer-Proben (je vom Hundert). 


Selenversuch 

5)51 

98 

97 

5l(> 

515 

5)4 

Krste Keimung 

88 

8!» 

85 

84 

84 

89 

Zweite Keimung 

518 

97 

5)8 

516 

96 

517 


Untersuchungen verknupft ist. Ich habe bei den laufendcn Kon- 
troliuntersucbungen dieses Jahres bei den (letreideproben stels 
aucb die Untersucbung nacb der topograpbiscben Selenmetbodc 
durcbfubren lassen. 'Zeigte der Selenversucb eine cbenso niedrige 
Keimpotenz wie der Keimversucb Keiinkraft, so konnte die Un- 
tersucbung abgescblossen und die Anstellung weilercr Versucbe 
erspart werden. Ergab dagegen der Selenversucb eine bobe Keim- 
potenz, wabrend der Keimversucb, nacb dem Ergebnis der ersten 
Abzablung beurteiit, eine scblecbte Keimkraft zu ergeben ver- 
spracb, so konnten recbtzeitig erneute Kcimversucbe (unter Um- 
standen aucb Keimversw^be mit desinfizierten Samen) ausgefiibrt- 
werden. Diese Versuche haben dann schliesslich stets die Selen- 
befunde bestatigt. Bei den auf den Tabellen 3 — 6 angegebenen 
Keimprozenten handelt es sicb in einzelnen Fallen um solcbe 
durch Wiederhol ungen erzielte Hocbstkeimungen. 

Aus den obigen Darlegungen gebt klar bervor, dass die Leis- 
tungsfahigkeit der von mir ausgearbeiieten Methode in der Bear- 
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teilung auf Grund der topographischen Ausbreitung der Selen- 
fdrbung liegt und dass jede andere Melhode, die dies nicht tut 
Oder der Intensitat der Farbung Bedeutung beimisst, zu Misser- 
folg fiihren muss. Das ist tatsachlich der Fall bei dem von 
Thomas (7) ebenfalls an Getreide zur Anw^endung gebrachten 
Verfahren, bei welchem die eingetretene Farbung an den der 
Lange nach in Richtung der Bauchspalte durchschnittenen Flm- 
bryoncn festgestellt wird, wobei die seitlicben Wurzelanlagen der 
Beoachtung entzogcn >\Trden. Fine solche Beurteilung kann 
zwar in den Fallen, bei welchcn Einbryonen mit partieller Nekrose 
gar nicht Oder in ganz geringer Anzahl vorhanden sind, eine 
Obercinstiinmung mit dem Keimpriifungsbefund ergeben, versagt 
aber iiberall dort, wo solche Embryonen in merklichem Prozent- 
satz vertreten sind. Thomas misst ausserdem auch der Intensitat 
der Selenfiirbung Bedeutung bei, die sich bei meinen Versuchen, 
wic bereits bctont, als belanglos erwies. 

Die Tatsache, dass die Ergcbnissc der topographischen Selcn- 
priifung stets und in vollem Umfange mit den Befunden des 
Keimversuchs ubereinstimmen, erledigt auch von vornherein den 
naheliegenden Einvvand, bei der Selenprufung sei eine Erkennung 
\on nicht lebensfahigen Kcimlingen nicht moglich. Gerade die 
topographische Selenpriifung leistet dies ebenso gut wic der 
Keinwersuch; die Feststelliing von anomalen Keimlingen, wie sie 
auf der Tabelle 1 angcgeben sind, bestlitigt dies nufs beste. Die 
topographische Selenprufung kann somit den Keimversuch volt- 
stdndig ersetzen und leistet insofern mehr als letzterer, als sie 
ziwerldssiger und in kurzer Frist durchfiihrbar ist, 

Eine Bcziehung zwischen den Selenbefunden und der Trieb- 
kraft konnte dagegen bisher nicht festgestellt werden. So batten 
auch Proben mit einem grosseren Prozentsatz an Kornern, deren 
Hauptwurzelanlagc nicht cntwicklungsfahig war, in der Regel 
keine geringere Tricbkraft als Proben mit einem nur geringen 
Oder gar keinem Prozentsatz an solchen Kornern. Die Erhe- 
bungcn iiber diese Fragc sind noch nicht cndgiiltig abgeschlossen. 
Ich werde darauf in ciner spateren Arbeit naher eingehen. Soviel 
kann ich indessen heute schon mit Bestimmtheit sagen: In der 
Intensitat schwache oder im Umfang nur partielle Fdrbung ist 
fiir die Entivicklungsfdhigkeit der Embryonen auch im Trieb- 
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Tab. 10. Ergebnisse dev topogr, Selenmethode an Weizen verglichen 
mit Keimung mid Triebkraft (je vom Hundert). 


Probe 


2 

Bj 

m 

■ 

n 

Selenfarbung total 

05 

08 

00 

89 

70 

75 

Selenfarbung partiell 

4 

2 

1 

0 

12 

17 

Keimpotenz 

00 

100 

100 

08 

01 

02 

Gekeimt 

i»8 

00 

100 

00 

02 

00 

Triebkraft 

100 

84 

88 

05 

80 

85 


kraftversuch belanglos, sofern wurzelbildende Partien des Em- 
bryos uberhaupt von der Farbung ergriffen warden iind somit 
sich als entwicklungsfdhig erweisen. Eine etwa »erh6hte^ oder 
»geschwdchte» Entwicklungsfdhigkeit von ganz oder nur particll 
gefarbten Embryonen kam bei den Triebkraftversuchen nichl 
zum Ausdruck, wie aus einigen auf Tab. 10 zusammengestellten 
Versuchen mit Weizen hervorgeht. Eine Vnterscheidung in y>Voll- 
keimer» und »Mattkeimer», wie sie Eidmann bei Forstsamen fiir 
bercchtigt halt, ist bei den Getreidefriichten gewiss unmoglich, 

Aber eine andere Frage, die fiir die Bcwertung des Getreide- 
saatgutes von Bedeutung zu sein scheint, ist der Priifung mitlels 
der topographischen Selenmethode zuganglich. Heinisch hat in 
seiner oben zitierten Arbeit auf die grosse Bedeutung der Keini- 

c 

wurzeln bei den Getreidearten hingewiesen; er hat nainlich fest- 
gestellt, dass die Hohe des Ertrages von der Anzahl der zur Enl- 
wicklung gelangenden Keimvvurzein abhangt. Es liegt die Ver- 
mutung nahe, dass dort, ■wo die Hauptwurzelanlage (allein oder 
mit einem Teil der Seitenanlagen) nicht entwicklungsfahig ist, 
Pflanzen entstehen, die den normalen- gegeniiber in der Leistung 
zuriickbleiben. Sollte sich dies bestiitigen, so ware die topogra- 
phische Selenmethode in der Lage, auch in dieser Hinsicht zu ■ 
ndherer Beurteilung der Leistungsfdhigkeit des Getreidesaat- 
gutes beizutragen. 

Anhangweise sei bier noch auf die Verhaltnisse beim Mais 
(Zea mays L.) kurs eingegangen. Bei diesem ist eine einzige, 
einheitliche VVurzelanlage vorhanden, ohne weitere Differenzie- 
rung. Hier kann die Applikation der Selenlosung und die Beob- 
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achtung der Farbung am lialbierten Korn geschchcn. Hierzu 
geniigt abcr oft die blosse Beobachtung der Schnittflache nichl; 
es miissen vielmehr dabei Wurzel- und Sprossteil mittels einer 
lanzettlichen Praparicrnadel so herausgehoben werden, dass 
auch ihre unverlctzte Aussenflache sichtbar wird. Nur die Beur- 
tcilung des Uinfangs der Farbung des Embryos, ob ganz oder 
teilwcise (Spross- oder Wurzelteil), erlaubt eine Festslellung der 
Kntwicklungsfahigkeit dieser Organe und demnach dcr Keim- 
fahigkeit des Samens. Die Farbung des Scutellums ist dagegcn 
bedeulungslos. Beinerkenswert ist beirn Mais das Vorkommen 
von Embryoncn, bei wclchen nur der Wurzelteil gefarbt wird, so 
dass dcmentsprechend bier, im Gegcnsatz zu unscren Gctreide- 
artcn, auch Keimungen nur mit der Wurzel, also ohne Sprossent- 
wicklung angetroffen werden. 


Zusammenfassung. 

Die Gctreidefruchte besitzen einen hochorganisicrten Embryo 
mit mchrcren Wurzelanlagen, deren Zahl bei den verschiedenen 
Arten verschiedcn ist. Werden isolierte Embryonen mit einer 
Losung von saurem Natriumselenit behandelt, so farben sich die 
lebenden Gewebepartien rot, wiihrend die abgestorbenen unge- 
farbt bleiben. Die Anlagen, die sich durch die Selcnfarbung als 
Icbcnd erweiscn, sind slets auch entwicklungsfahig. Das Abster- 
ben des Embryos beginnt an der Spitze der Hauptwurzelanlage 
und schreitet iiber die iibrigen Wurzelanlagen hirnveg bis zum 
Sprossteil fort, welcher dann seinerseits von der Spitze her von 
der Nekrose befallen wird bis zum volligen Absterben des gesam- 
ten Embryos. Durch die Sclenbehandlung konnen alle Cbergangc 
von den in vollem Umfange lebenden bis zu den vollig abgestor- 
benen Embryonen festgestellt w^erden. Samen, deren Embryonen 
in vollem Umfange aus lebendem Gewebe bestehen, liefern bei der 
Keimung Keimlinge mit der normalen Anzahl von Wurzeln. Ist 
nur die Hauptwurzelanlage abgestorben, so besitzen die aus sol- 
chen Embryonen hervorgehenden Keimlinge nur Nebenwmrzeln. 
Je mehr Ncbenwurzelanlagen von der Nekrose befallen sind, uin 
so wenigerc Nebenwurzeln gelangen zur Entwicklung. Wenn das 

2 
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ganze zur Wurzelbildung befahigte Gewebe lot ist, wahrend die 
Sprossanlage lebt, entwickeln sich »anomale Keime», d. h. Keim- 
linge mil normal entwickeltem Sprossteil, aber ohne Wurzeln; 
sie sind nicht lebensfahig. 

Auf Grund dieser Erkenntnisse ist cin neues Verfahren zur 
Feststellung der Keimfiihigkeit der Getreidefriichte ohne Keim- 
versuch ausgearbeitet worden, die »topographische Sclenme- 
thode». Diese Methode ermoglicht die Feststellung der Keim- 
fahigkeit in kiirzester Zeit und liefert sicherere Ergebnisse als 
der Keimversuch, da sie unabhangig von Keimreife und andcrcn 
temporaren Keimungsheinmungen stets die hochste Keimfahig- 
keit (»Keimpotenz») ergibt. 

Nahere Einzelheiten bleiben einer ausfuhrlicheren Vcroffont- 
lichung vorbehalten. 
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The Effect of certain Hormones on Barley. 

By 

H. A. LAKFiiRTV, D. Sc., F. R. C. Sc. 1. 

Director, Seed Testing Station, Dublin. 

During the past decade a very considerable amount of litera- 
ture has appeared dealing with an interesting group of chemical 
substances that occur in plants. These have been variously re- 
ferred to as hormones, phytohormones, auxins and heteroauxins 
but up to the present their development within the tissues of the 
plant as well as their specific functions are very imperfectly 
understood. Most of the research work that has been carried out 
in this branch of plant physiology has been of a highly specialised 
nature, nevertheless attempts have already been made to apply 
some of the earlier findings as aids to certain horticultural and 
agricultural practices with, it must be added, rather conflicting 
results. 

Most horticulturalisis are aware of the work that has been 
done to prove the efficacy of synthetically prepared hormones in 
hastening root formation in plant cuttings, but, while much of 
the accumulated evidence appears to favour this method of 
dealing with cuttings which usually form roots without much 
difficulty, the whole question must still be regarded as being sub 
judice. In view of the claims that have been made, however, it 
was only to be expected that the effects of these compounds on 
the germination of agricultural seeds and on the growth and 
development of the resulting plants would sooner or later become 
the subject for further research but, here again, there appears 
to be a great lack of uniformity in the results so far obtained. 

It is not intended to discuss at any length the work that has 
been done in this connection but certain findings have been 
reported, especially by Canadian workers, which are sufficiently 
interesting to warrant special mention. In 1937 Grack (1) 
published the results of experiments with hormone treated wheat 
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seed where root production was increased by 65 % and the dry 
weight of the overground parts of the plants by 20 %; while 
somewhat similar results were found for root development when 
barley was the experimental plant. These laboratory trials with 
wheat were later repeated under field conditions by the same 
worker and his colleagues (2), where they obtained an increase 
of 13 % in the yield of grain, a reduction in the nitrogen content 
of the grain itself, and an increase of 20 % in the yield of straw. 

In both sets of experiments the hormones, Indoljdacctic acid, 
Naphthylacetic acid and a mixture of both, were applied to the 
seeds in powder form and in amounts which varied from 2 p. p. m. 
to 100 p. p. m. by weight of treated seed. The finely powdered 
salts were incorporated with Ceresan as a distributing agent and 
this was applied at the rate of half an ounce per bushel of seed. 
Some of the concentrations mentioned were reported as being 
definitely harmful to the seed but, in the majority of cases, fa- 
vourable results followed dressings at rates which varied from 
2 p. p. m. to 5 p. p. ni. 

The wTiter had occasion to discuss the Canadian results with 
a member of the scientific staff of a well known Irish Brewery, 
who pointed out that if an easily applied hormone treatment of 
barley seed could be arrived at that would increase the yield of 
grain and at the same time reduce its nitrogen content it would 
be a matter of far-reaching importance for farmers and maltsters 
alike. To remove this question from the realms of mere specu- 
lation a bulk of Spratt-Archer barley of high quality was sub- 
divided into small lots and treated with Naphthylacetic acid and 
Indolylacetic acid in pow^der form, using a proprietary mercurial 
dust dressing as the distributing agent. The hormones were 
applied at rates of 1, 2, 3, 4, 10, 20, 40, 60, 80 and 100 p. p. m. by 
weight of seed. Immediately after treatment the seeds w^ere tested 
for germination and the results, which appear on Table 1, show 
that, with the exception of the heavier dressing of Naphthylacetic 
acid, the actual germination capacity of the seed was not ma- 
terially affected though it was clear from an examination of the 
various sets of seedlings that certain treatments had an inhibiting 
effect on root development. This was particularly noticeable 
where Naphthylacetic acid had been used at rates in excess of 
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Table 1. The germination of barley after treatment with Naphthy lace- 
tic and Indolylacetic acids at various rates. 


Rate of application 

Germination capacity 

Naphthylacetic acid 

Indolylacetic acid 

1 p. J). 1X1. 

1(K) 

98 

2 

99 

KM) 

:t 

KM) 

99 

4 » 

97 

99 

10 

99 

98 

20 

KM) i 

KM) 

40 1 

1 ‘)7 

i 98 

oo 1 

!)6 1 

KM) 

1 HO * 1 

: !)<> 

90 

- KM) ^ 1 

' !)^ 1 

99 


(>)ntrol-untrcaied 1(K) 


4 j). p. 111 . and in the case of Indolylacetic acid treatments above 
40 p. p. in. In both series of trials the effect hecanie more pro- 
nounced as the higher concentrations were reached and in extre- 
me cases, though the seeds were still alive, the radicles, which 
showed an abnormal development of root hairs, did not exceed 

5 mills, in length after ten days in test. 

These germination trials showed that the treatments had reached 
the danger zones in the higher concentrations and suggested that 
the optimum stimulating effects, if such existed, were bound to 
be found somewhere within the extremes in each series. Thirty 
seeds from each of the treated and control lots were planted, in 
triplicate, in pots of soil and kept in an unheated greenhouse. 
The soil was of good quality and a light dressing of complete 
fertilizer was thoroughly incorporated with it before use. As far 
as possible all pots were filled with equal amounts of soil which 
was packed to the same degree of firmness and, though the 
amount of water applied during the trial was not measured, the 
variation in soil moisture between the various pots was not 
significant. 

The seedlings appeared above soil level ten days after sowing 
and it was evident that those produced from seeds treated with 
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Naphthylacetic acid at rates of 60, 80 and 100 p. p. m. were de- 
finitely smaller than the others which, to all appearances, w’ere 
indistinguishable from the controls. At this stage the seedlings 
in each pot were counted and where they appeared in excess of 
tw^enty-five the surplus plants were removed from each pot and 
their roots examined. Contrary to what was expected, judging 
from the laboratory trials, no difference in root development 
could be seen and even the roots of plants from seeds treated 
with 100 p. p. m. by weight of Naphthylacetic acid did not differ 
from the control group in this respect. As time went on the 
backward seedlings, previously referred to, grew rapidly and 
when the trial was concluded there w^as no evidence to show that 
the various treatments had any effect whatever on the yield of 
either grain or straw. 

While these greenhouse trials were in progress seed from the 
same treated lots were sown in small plots under field conditions. 
The seedlings in all plots »brairded» equally well and at no time 
during the growing period could any difference be seen between 
the plants in the treated and control plots; all ripened evenly and 
w^ere harvested on the same day. On those plots where the seed 
received the lighter dressings of hormones and where, according 
to the Canadian results, stimulation might have been expected 
the plants were counted and the yields of grain and straw deter- 
mined, but as may be seen from the results which appear in 
Table 2 the differences between the various experimental plots 
as well as between these and the controls had no practical signi- 
ficance. Comparative tests were made with regard to the malting 
quality of the harvested grain on some of the plots and also with 
regard to its nitrogen content but in both cases the differences 
were negligible. 

These negative results were not altogether expected but, before 
coming to a definite decision as to the influence, if any, of these 
hormones on barley it was decided to continue the trials for a 
further season with certain modifications. In the first place it 
was considered advisable to eliminate the mercurial powder as 
a distributing agent since any loss of this material from the 
surface of the seed, as a result of friction or shaking, wwild of 
necessity alter the load of hormone and vitiate the results. Se- 
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Table 2. The results from small field plots with barley seed treated 
with Naphthylacetic and and Indolylacetic acids at various rates. 


Treatment of seed 

No of 
plants 

Weight 
of grain 

Grms 

Weight 
of straw 

Grms 

Malting 
quality 
control 
= 1(X) 

Nitrogen 
content 
of grain 

7o 

Weight 
of 1 000 
grains 
Grms 

Control -untreated 

82 

247 

750 

100 

1.22 

88.0 


[1 p.p. m. 


24G 

787 

— 

— 


Naphthyl- 

■J > 

H2 

285 

G88 

89.3 

1.20 

87.9 

acetic acid 

;i 

81) 

242 

711 

-- 

— 

-- 


U 

88 

258 

75(> 


— 

— 

Control-untreated 

- 

87 

1 

228 

805 

100 

1 

; 1.25 

87.6 


1 p. p. m. 

8.') 

224 

748 

1 

— 

— 

Indolyl- 

2 

88 

242 

824 

1 98.C : 

' 1.20 

87.1 

accticacid 


82 

240 

777 

: 

— 

— 


14 

811 

1 

; 2t7 

l‘)80 

j _ 

... 



conclly, it could he argued that pot cultures in a soil of high 
fertility, where an abundant supply of plant food was readily 
available, might fail to reveal a degree of stimulation that would 
otherwise be evident in a comparatively poor soil where increased 
root activity would mean a greater intake of soil nutrients. 

To meet the first of these criticisms meant that a wet method 
of seed treatment had to be worked out and a preliminary series 
of trials were carried out with barley using water alone as the 
wetting agent. A detailed account of these experiments would 
not ordinarily be necessary, nevertheless, certain results were 
obtained which are sufficiently interesting from the point of view 
of routine seed testing as to warrant mention being made of them 
here. In the first trial barley seed of high germination capacity 
was steei)ed in water for periods of 1, 2, 4, 6 and 9 hours and 
then transferred, without previous drying, to sand saucers for 
germination tests. The control untreated seed behaved quite 
normally and showed a germinating energy of 97 % in five days 
whereas the highest corresponding figure found for the steeped 
seeds was only 66 % and, as may be seen from Table 3, the 
highest figure recorded for the germination capacity of these 
seeds did not exceed *72 %. 
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Table 3. The germination of barley seed after being steeped in water 
for various lengths of time. 


1 

Treatment of seed 

c 

3 days 

% 

lerminatio 

5 days 
% 

n 

10 days 

% 

Control-untreated 


95 

97 

97 


1 hour 

52 

62 ! 

72 


2 hours 

45 

57 

62 

Steeped in water 

4 > 

23 

56 

(;o 


() » 

27 

45 

50 j 


•' ' ! 

19 

50 

55 


Though the results shown in Table 3 were not easy to explain 
it was hoped that the difficulty might be got over by artificially 
drying the steeped seeds before submitting them to germination 
tests. With this object in view a further trial was arranged in 
which the treated seeds were drained for a few minutes after 
removal from the water and then dried for 18 hours at a tempe- 
rature of 45® C before proceeding with the germination tests. 
Here again the previous results were in the main confirmed 
though, as may be seen from the figures appearing in Table 4, 
the injurious effects were not so pronounced as in the previous 


Table 4. The germination of barley after being steeped in watery 
with and without subsequent drying. 



Germination 

Treatment of seed 

3 days 

5 days 

10 days 


% 

% 

% 

Control-untreated 

94 

97 

97 

Steeped 1 hour | 

50 

HI 

82 

» 2 hours j not dried 

40 

74 

75 

. 4 » 1 

53 

82 

83 

Steeped 1 hour | 

55 

as 

88 

» 2 hours > dried 

59 

85 

88 

. 4 > J 

65 

• 

84 

87 
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trial and, furthermore, drying the seeds after removal from the 
steep improved their germination only to a very slight extent. 

In view of this unsatisfactory result two further lines of 
inquiry suggested themselves in an endeavour to explain the 
peculiar behaviour of the steeped seed. In the first place the 
possibility of some inhibiting principal diffusing into the water 
from the seed itself could not be completely ruled out of count 
and, secondly, the degree of moisture in the germinating medium 
might be a contributing cause. To meet these contingencies a 
further scries of trials were begun where barley seed of good 
quality was, (a) steeped for 18 hours in stagnant water, (b) 
steeped for a similar length of time in running water and in each 
case tested for germination, without previous drying, in half- 
saturated and saturated sand. In the case of (a) the amount of 
water used was just sufficient to cover the seed while a copious 
supply of running water was used in the second series. 

As may be seen from the results of these trials, which appear 
in Table 5, the state of the water, whether stagnant or running, 
had nothing whatever to do with inhibition of germination which, 
as may also be seen from the same table, was due entirely to the 
percentage of moisture in the germinating medium. Where the 
sand was saturated, not only the steeped seed but also the control 
sample showed low germination figures, while all lots, irrespec- 
tive of their previous treatment, germinated satisfactorily where 
the sand was only half-saturated. 

Though these steeping trials were undertaken merely as a pre- 
liminary to working out a suitable wet hormone treatment, they 
show that barley seed, even though it be of good quality, can not 
reveal its maximum germination capacity in a medium where 
the moisture approaches saturation point. 

With regard to the proposed wet hormone applications, it was 
decided that the treated seeds should not be steeped sufficiently 
long to allow them to absorb any of the liquid but rather that 
they should be wetted in such a way as to deposit the requisite 
amount of hormone on the surface of each. To do this, further 
trials were carried out so as to determine the amount of liquid 
removed on the surface of barley grains after immersion in water, 
and to avoid any considerable absorption of the water by the 
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Table 5. The results of germination trials in saturated and half-satu- 
rated sand of barley seed after steeping in stagnant and running water. 




Sand 

Germination 

Treatment of seed 

3 days 
% 

5 davs 
%* 

10 days 

% 

1 

Control-untreated | 


47 

55 

G5 

Stagnant water \ 



45 

50 

54 

Running water J 

18 hours .. .... 

Saturated 

i 

55 

03 

67 

Control-untreated 

i 

J)4 

»■ 

96 

Stagnant water ] 
Running water J 

IsallnUed 

: 

i 

93 

94 

93 


tissues of the seeds a steeping period of five minutes was decided 
on. As a result of these trials it was possible to arrange that a 
given weight of seed, when steeped in fresh solutions, removed on 
their seed coats definite and known amounts of hormone in 
solution calculated as p. p. m. by weight of the treated seed. 

The chemical substances tested, a-Napthalene»acetic acid and 
6-Indolylacetic acid, were supplied in 1 % solutions by a firm of 
manufacturing chemists. The quantity of seed used for each 
treatment was 200 grms, the amount of fresh solution 200 c. c. s., 
and the duration of the steep five minutes. On removal from 
the liquid the seed was drained for a further five minutes and 
then quickly dried in a current of hot air. The hormones, referred 
to above, were applied at rates of 2, 4, 8, 80 and 160 p. p. m. and 
after treatment the seeds were tested for germination, the results 
of which appear in Table 6. 

From an examination of the germinating dishes it was clear 
that certain treatments had an inhibiting effect on root formation, 
but in others the seedlings behaved normally, and in no case 
could anything be observed to suggest that any of the treatments 
had the slightest beneficial influence either on the number of 
primary roots produced or on their rate of growth. a-Naphtha- 
lene-acetic acid, at the rate of 160 p. p. m., reduced the germi- 
nation capacity of the seed but none of the other treatments had 
this effect, though it was obvious from an examination of the 
seedlings that certain treatments had a retarding influence on 
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Table 6. The gernnnaiion of treated and untreated barley seed where 
hormones were applied in liquid form at various rates. 




Germination 

Treatment of seed 

3 days 

% 

5 days 
% 

10 davs 
% ' 

Control-untreated 

90 

90 

99 


2 p. p. in. 

91 

90 

97 


4 

9:} 

95 

96 

a-Naplitlialene -acetic acid. 

8 

92 

90 

98 


80 ‘ > 


IK) 

93 


100 

— 

8t; 

89 


2 p. p. m. 

i 

I 

1 

1 93 

1 


4 

j 90 

; 95 

; i 

fc-Indolylacetic acid 

8 

* 8‘1 

) 

i 95 

f 97 1 


80 

! 89 

i 93 

95 


i(;o 

; 87 

' 95 

95 ! 


their genninating energy. For instance, where a-Naphthalenc- 
acetic acid was applied at rates of 80 p. p. m. and 160 p. p. m, 
root development was so slow that counts of the germinating 
seeds could not be made in four days (see Fig. P), and when 
the tests were concluded the primary roots of these two lots were 
less than 1 cm. in length though they showed an abnormal 
development of root hairs. In the case of both these treatments 
it was noticed that while the primary roots were definitely 
retarded as compared with the controls, plumular growth ap- 
peared to be hastened, as illustrated on the right of Fig. 2 but 
whether this was the direct result of plumular stimulation by the 
hormones or was due to a superabundance of food material owing 
to the reduced call made on it by the slow growing roots, was a 
matter that could not be determined. 

Though the seeds treated with the lighter dressings of &-In- 
dolylacetic acid germinated, on the whole, in a normal manner 
it was obvious that a dressing at the rate of 160 p. p. m. had 

* Figs. 1 and 2 reproduced by permission of Department of Agriculture, 
Dublin, 
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Fig. 1. Left: Control Barley showing normal germination after four days. 
Might : Barley treated with a-Naphthalene-acetic acid (160 p. p m.) showing 
reduced root formation. % Nat. size. 


approached the danger zone and this is shown in Table 6 by a 
slight reduction in the germinating energy of this sample. 

In the case of the pot culture trials previously referred to, 
where the hormones were applied in powder form, the soil used 
was of good quality and, furthermore, it received a dressing of 
artificial fertilizer. It might be argued, in this connection, that 
the presence of an abundant supply of .soil nutrients would mask 
the stimulating effect of the hormones or, alternatively, that 
these substances would only show to advantage in relatively poor 
soils where increased root production would result in a wider 
search and, therefore, a greater supply of nutrients to the plants. 
To meet this possibility a soil of low fertility was obtained from 
a neglected pasture and to render it still less fertile it was mixed 
with an equal weight of quartz sand. 
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Fifj. 2. Left: Control Barley after seven days in test. Right: Barley treated 
with a-Naphthalene-acetic acid (160 p. p. m.) showing reduced root forma- 
tion and increased plumular grow’th' after seven days, X 3. 


As ill the previous year’s trials, thirty seeds from each lot that 
had been sulijected to the wet hormone treatment were sown in 
pots of this soil and kept in an unheated greenhouse. After seven 
days several seedlings appeared in each pot and at this early stage 
it was obvious that the a-Naphthalene-acetic acid treatment at 
rates of 80 p. p. m. and 160 p. p. m. had reduced their vitality 
since only a few small plants had emerged from the soil. Three 
days later all viable seeds had germinated and the seedlings were 
well above ground. Counts were made of the numher of plants 
in each pot and by removals the totals were reduced to twentyfive. 
During the removal of the surplus plants their roots were care- 
fully examined but no difference could be seen between those 
from the treated and control seeds, not even where the heavier 
dressings of the hormones were applied. This result suggests 
that the inhibiting effect of these dressings, as revealed in the 
germinating dishes, was counteracted by the soil or by the degree 
of watering to which the pots had been subjected. The total pro- 
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Table 7. Seedling establishment in pot cultures from barley seed 
treated with hormone solutions of various strengths. 


Treatment of seed 

Number of 
seedlings per 
series 

Control-untreated 


87 


2 p. p. m. 

8G 


4 

88 

a-Naphthalene-acelic acid .. 

8 

84 


80 

84 


ICO 

77 


2 p. p. m. 

1 

I 85 


4 ^ 

88 

&-IiuloIylacetic acid . 

8 

87 


80 » 

8(> 


ir.o » 

89 


duction of seedlings in each triplicate series is shown in Table 7 
and the numbers recorded bear a close relationship to the ger- 
mination figures as obtained under laboratory conditions. 

As was to be expected, owing to the impoverished condition of 
the soil, the plants did not grow vigorously and furthermore a 
very considerable ailiount of variation occurred between the 
plants in each triplicate scries. When ripe they were cut at soil 
level and the yields of grain and straw determined but an exami- 
nation of the figures obtained failed to indicate that either hor- 
mone had exerted any stimulating influence whatever. 

When these pot cultures were being laid down, portions of the 
hormone treated seeds were also sown in five-replicate small plots 
under field conditions, but here again no difference could be 
detected at any time between the plants on the control and expe- 
rimental plots. The plants on all plots ripened evenly and were 
cut at the same time and, as may be seen from Table 8 where 
some of the results appear,' the yields of grain were for all prac- 
tical purposes alike in all except w^here the heavier dressing of 
a-Naphthalene-acetic acid ^was applied. Here the yield of grain 
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Table 8. The resnltH from small field plot trials with barlep seed 
treated with a^Naphthaleiie- acetic and b-Iiidolpl~acctic acids in solution. 


Treatment of seed 

Average 
yield of 
drain 
drms 

Weight 
of 1000 
drains 
dims 

Malting 
Quality 
0)11 trol 
= 100 

Nitrogen 
Content 
of drain 

% 

Control-untreated 


2iO.:i 


l(K).o 

1.31 


1 p. p. 111. 

2 :n.i 

1.3 1 

1(K)..2 

1..S9 

a-Naphtlialcne-acctic 
acid 

H 

2 : 19.2 

44.b 

100 1 

l.a.-. 


HO 

•21-2.0 

11.0 

l(K).i> 

1.39 


i(;o 

riO-J.s 

4.3.9 

1(10.2 

1.43 

Control-untreated 


1 

22.").2 i 

1 "'"i 

1 4;h2 

1 

1(H).() . 

1.33 

1 

[ 1 p. p. m. 

2:ih.2 

4 : 1.1 

l(M).l 

1..3 7 

1 

5-Indolylacetic acid . j 

S 

220.8 j 

1 1 : 1.0 

i KHI.l 

1.36 

1 so ; 

234.5 1 

13.6 

1(K).4 

1.33 


i 11:0 1 

217.2 1 

11.1 i 

I KMI.i 

1.35 ! 


was considerably lower lhaii on the other plots, a result that was 
undoubtedly due to the fact that this dressing caused a certain 
amount of seed injury which, in turn, resulted in a reduced plant 
establishmenl. 

In conclusion it must be recorded that, contrary to what had 
been anticipated, these trials with certain chemicals in powder 
and li(|uid form applied to barley seed before sowing, failed to 
reveal any beneficial effect on the plants ])roduccd, though the 
range of treatments included those already reported by other 
workers as having a stimulating influence on wheat. It may be 
that a different lechni<|ue will eventually produce more satis- 
factory results, but it would appear that the treatment of barley 
seed in the manner described in this note and with the hormones 
referred to has nothing to recommend it from a practical point 
of view. 
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Notes on the Germination of Seeds of Barbarea 
verna and Lepidium virginicum,^ 

By 

F^bhn H. Tooli;, 

Physiologist, and 

Vivian K. Toolh, 

Junior Botanist, Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, V. S. Department of Agriculture, Bcltsville, Maryland. 

Introduction. 

In considering the general i^roblein of seed dormancy one is 
impressed by the fact that the special germination requirements 
of many seeds are related to the life history and manner of 
development of the plant. In this connection it seemed of interest 
to study the germination requirements of the seeds of winter 
annuals that ripen their seeds in early summer and presumably 
start young plants the same season. Early winter cress, Barbarea 
verna (Mill.) Asch., and Wild peppergrass, Lepidium virginicum 
L., were selected as examples of this type of plants. 

In collecting seeds of Barbarea it was found that the seeds are 
not shed as soon a^ ripened. Near Washington in 1936 seeds 
were well formed by May 30; seeds were fully developed, the 
plants brown but the pods still somewhat tough on June 25; by 
July 19 the seeds were fully ripened and hard and the plants 
dried up; on September 27, some seeds had shattered but many 
were still held on the plant; and even on December 13, some 
plants had not lost all seeds. The seeds of Lepidium virginicum 
ripen in midsummer, and are shed soon after fully ripened. 

This study was concerned mainly with the response of the seed 
of Barbarea verna and Lepidium virginicum to various germi- 
nation temperatures, to light and to stimulation by dilute 
solutions of potassium nitrate. 

* These investigations were conducted in the former Division of Seed 
Investigations, Bureau of Plant Industry. 
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Material and Methods. 

In 1935 seed of Barbnrea verna was collected August 10, when 
the plants were dead and dried but before any appreciable shat- 
tering of seed bad occurred. In 1936 successive collections were 
made from one group of plants. The dates of collection and con- 
dition of plants and seeds were as follow^s: June 25, plants yellow 
brown, pods tough, seeds firm; July 19, plants brown, pods brittle, 
no shattering; September 27, plants brown, some seeds shattered; 
December 13, most of seeds shattered. 

Seed of Lepidium virginicum was collected from plants in 
vacant lots in or near Washington, D. C. on July 17, 1935, July 
18, 1936 and August 16, 1936. The seed collected July 18, 1936 
appeared slightly less mature than the other collections. 

All germination tests were made in Petri dishes with 5 layers 
of paper towelling which was moistened cither with tap water 
or with 0.2 percent solution of potassium nitrate. Tests at alter- 
nating temperatures were kept at the temperature first listed for 
approximately 17 hours and at the second temperature for 
approximately 7 hours daily. The tests with light were kept in 
a chamber with glass walls in a north window at 30° C for 
approximately 7 hours each day. For light exclusion, the Petri 
dishes were placed inside a tin box and counts were made in 
diffuse blue light. In the other tests, no attempt was made to 
give a definite light exposure but light was not excluded. With 
Harbarea 100 seeds were used for each test and with Lepidium 
duplicate tests of 100 seeds each were used. 

Barbarea verna. 

The results of germination tests under different conditions of 
samples collected at different times and tested at various intervals 
are presented in Table 1. Because of shattering of the best de- 
veloped seed, the sample collected September 27, 1936 had a 
viability of only 85 to 90 percent. In general germination with 
the use of potassium nitrate \vas high at all times at either of 
the temperature alternations used and independent of light ex- 
posure. When water w^as used, the germination at alternations of 
temperature was low when the seed was first collected, irrespec- 
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Table 1. Effect of time of collection and age of seed on germination of seed of Barbarea verna under diffe- 
rent conditions. 


34 



C 

unit 

-ssB^od q^iA\ 


1 1 1 ® r’ 

1 OCflCO 

1 *^52^ 

O X 

04 

lO 


o 

o 

J3}BAV MHAV 


© 1 1 O 1 -H 

OOOiH 

oooo 

O rH 

o 


u 

mill 

-ssu}od MilAV 


1 1 1 g 1 s 

1 X o 

1 tH lO 

1 O CD 04 

1 rH 

o 

X 

2 


O ! 

C4 1 jdfUAv iflJAV 


® 1 1 2 1 S 

O O o 

rH 

c o o o 

O 01 

rH 


U 

9)B.niii luni 
-ssB)od iniAV 


1 1 

1 

1 X X 

1 t>- w 

X 

1 

rt 

to 

Cl 

IHIAV 


1 1 1 -01 05 i:D 

1 1 1 (N 

ot- cc ^ 

rH 

C COrH 

O CD 

rH 

1 

i;* 

'O 

9)c,i){u uini 
^ i-ssL*)od q;iAV 


1 1 1 05 CD CVI 

1 1 1 00 05 05 

1 O CO X 

1 X 

1 X OJ rH 

1 X X 

'"S 

C: 

c 

o 

CO 

.laiuAY iniAV 


1 1 

O C t'* 

rH »0 

C O O rH 

c o 

l>- 


1 

u 

d)UJ)iu uini 
-ssir^od qtlM 


1 i 1 ® 1 ® 

1 ©© = 

1 c c c 

c o 


CS 

c 

E 

o 

o 

CO 

J3|BA\ qil^ 


! 1 1 ® 1 ® 

c c c c 

w C trH O 

o o 

* 

u 

o 

0^51 

3)UJi)iu Uini 

‘ssc^od qilAV 


1 1 1 1 

S 1 g 1 

1- X O 

X 1 - o: 55 

'2 1 

1 


1 u 

O X ' 

,I3|BAV iniAV 


1 1 1 1 

©1^1 

rH r- X 

o 1 

1 


30° C 
light 

9|BJ|1U lUllI 

-ssB^od qilAV 


00 tHiO 1 1 ) 

05 05 05 1 1 1 

f 05 CD O 
o; 55 05 o 

rH X rH 05 

X X X X 

X X 



1 P i 

® ? ' 

J3JBM qiJAV 


1 S 1 

C 05 X 

X Ol X 

rH ^1 j ^ 

O 

X 

rH ; 

X| 

i 

^ 1 uinr 

Id l-ssB^od iniAV 


1 gg 1 i f. 

05 1 05 55 

OJ 1 '■C^CD 

O'. ! X X 

01 lO 

X X 

I'- ‘ 
X ; 

f 

i 

1 1 

0 

01 ' 

J3^BA\ q;i,vv 


1 iC 1 td 

1 05 05 1 05 o: 

O 1 CD 

1 xr- 

-rt 1 rH UO 

1 ^ X 

X I’- 
X 

^ ! 

1 

Age of 
seed when 

tested 


M 0} ec 03 BO 

>> t*’* 5^* 

C9 C8 CS C5 CS CS 

T3 T3 T3 -O -T3 

r-« Q 00 ^ lO «N 
00 CO r- ® 
CO CO 

03 0} 0) M 

5^* 

CS C3 C5 C3 
TS -C -O -0 

04 t- CD X 
rH O 55 X 

rH 

3 days 
33 days 
72 days 
139 days 

03 03 

o a 

T5 *0 

o» X 

X 

t 

a 1 

i 

1 

T3 


"lb lO CD CD 

CO CO CO cc CO CO 
05 05 05 05 05 05 

T-i rH rH T-1 »H 

■ lx x'x X 

X W X X 
05 05 05 05 

rH rH rH rH 

•X X CD X 

X X lO X 

X X X X 

rH rH rH rH 

'cb cb'“‘ 
X X 

X X 

‘cb 1 

X 1 
Cl ! 


V 

In 


f-t o ^ 

CO tH (M 04 

1'-*' rH 05" Ift 

01 Oi 

07 rH*' x" icT 
(M Ol 01 

S'®' 

•>> 1 
{ 

"-I 

1 

*-* 

cs 

Q 


August 

October 

July 

August 

September 

December 

July 

August 

September 

December 

July 

August 

September 

December 

September 

December 

December 

i 

i 

Date 

1 collected 


August 10, 
1935 

June 25, 
1936 

i?S 

9 

*-# 

September 
27, 1930 
December 

X 

X 

rH 

x" 

rH 



Table 2. Effect of change of condition on germination of seed of Barbarea verna. Sample collected July 19, 

1936 and tests started 73 days later. 
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tive of stage of maturity at collection; germination increased 
with age of the seed. With water, germination tended to be better 
at 20° to 35° C than at 20° to 30°, either with or without light, 
and at the latter temperature alternation better with exposure to 
light than with light excluded. These differences tended to become 
less with increased age of the seed. The temperature alternations 
25° to 40° and 20° to 40° were not favorable for germination as 
indicated by stunted seedlings and incomplete germination. 

Germination was negligeable at the constant temperature 35° C, 
was fairly good at 30° or at 25°, was lower at 20° and very low 
at 10°. Except at 35° and at 10°, germination was increased by 
the use of potassium nitrate. In general germination at constant 
temperatures increased as the seed became older. 

The effect of moving the test from unfavorable to more favor- 
able germination conditions is shown in table 2. When potassium 
nitrate solution was added to the test that had been kept at 20° 
to 35° C with water, most of the remaining viable seeds germin- 
ated. Elxposure to light had no effect on the test with water from 
which light had been excluded, but when potassium nitrate was 
added many of the seeds germinated. Changing the tests that had 
been at constant temperatures to the temperature alternation 20° 
to 35° resulted in the germination of the remaining seeds that 
had previously been moistened with potassium nitrate but had 
little effect on those previously moistened with water. However, 
when potassium nitrate was added to these latter tests many of 
the remaining seeds germinated. Tests started 139 and 163 days 
after harvest showed no germination at 40° in 28 days, and also 
no germination after transferring the test to 20° to 35°, although 
similar tests held at 35° germinated above 90 percent after trans- 
ferring to 20° to 35°. 

Prechilling the moist seed at 3° C for 2 or 4 weeks had little 
effect on germination. Scarification of the seed with emery paper • 
increased germination with water at 20° to 30° with light, 

Lepidium virginicum. 

The results of germination tests of seeds of Lepidium virgi- 
nicum at various conditions are given in Table 3. Germination 
is markedly stimulated by exposure to light. Germination at 20° 



Table 3. Effect of light, of potassium nitrate and of prechilling the seed on the germination of seed of Lepi~ 

dium virginiciim: duplicate tests of 100 seeds. 
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to 30° C with light was 96 percent or higher in 14 days except 
for the slightly immature seed collected July 18, 1936. Germina- 
tion in the absence of light was much lower except for seed one 
year old when potassium nitrate was used. Germination in 
the dark was much better with potassium nitrate than with 
water but did not represent the full viability of the seed 
except with seed tested one year after harvest. When tested with 
water, exposure of the moist seed to light in a north window for 
% hour greatly increased germination in the dark compared with 
the result of the test continuously in the dark, and exposure for 
3 to 6 hours gave complete germination of the viable seeds of the 
test started when seed was one year old. A few tests not given 
in the table at constantly maintained temperatures resulted in 
very low germination of freshly harvested seed but fair germi- 
nation of one year old seed at 20° and 25° with much lower 
germination at 30° or 10°. 

Prechilling the moist seed at 3° C for 1 and 2 weeks had little 
influence on subsequent germination. 


Discussion and Conclusions. 

Light and dilute solutions of potassium nitrate stimulate ger- 
mination of seeds of Barbarea oerna and Lepidium virginicum 
but potassium nitrate would seem to be the more important factor 
with Barbarea and light with Lepidium. Both species would seem 
to be adapted to germination of the seed soon after it falls on 
the ground under favorable conditions. The seeds of neither 
species are benefited by prechilling, as would be expected if they 
were adapted to overwintering in the soil before germination. 
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On the Germination of Hard Seeds of Hairy Vetch 
(Vida villosa Roth). 

By Hernfrid Witte. 

Hairy vetch (Vida villosa) originally came from South Europe 
and Hither Asia and has been traced as weed among cereal crops 
in various countries. In the middle of the 19th century it is 
declared by Becker (1) to have been cultivated in Germany, and 
today it is being grown to a certain extent in a number of Euro- 
pean countries. In North America its cultivation seems to be 
more extensive. McKee and Schott (3) state that hairy vetch s>is 
extensively used in the United States» and McNair and McKee 
(4) say: »In the Southeast, hairy vetch has led all other legumes». 
Hairy vetch is used primarily for green fodder but also for hay, 
green manuring, silage and pasturage. 

In Sweden the cultivation of hairy vetch is of minor impor- 
tance, hut it is sometimes grown together with winter rye or 
winter wheat for green fodder. The insignificance of the culti- 
vation of this plant is shown by the fact that during the years 1895 
— 1909 according to Lyttkens (2) the total amount of samples 
tested at the Swedish seed testing stations was only 151, or 10 
sam])les a year. At the Central State Seed Testing Station a total 
of 297 samples have been tested during the 14 years from 1925/26 
to 1938/39, or about 20 samples a year (Table 1). As may be 
seen from this table, samples showed an average germination of 
82 %, with alternations from 69 % to 93 %; the percentage of 
hard seeds for this period was, on an average, 6 %, with yearly 
alternations between 2.3 % and 17.2 %. From Table 2 it appears, 
that 15.8 % of all the samples tested contained no hard seeds at 
all, while more than half of the samples (52.9 %) had an average 
percentage of 1 — 5 % hard seeds. Hairy vetch shows a percen- 
tage of hard seeds quite as high as that of red clover, of which 
14,928 samples, tested at the Central State Seed Testing Station 
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Tab. 1. Germination of seeds of hairy vetch, 
at the Swedish State Seed Testing Station 1925 — 1939. 


Year 

No. of 
samples 

Germination 

(average) 

Hard seeds 
(maximum) 

/o 

germinated 
seeds % ^ 

hard seeds 

% 

1925/26 

12 

89 

5.0 

14 

1926/27 

12 

98 

8.3 


1927/28 

15 

90 

8.0 

13 

1928/29 

16 

88 

8.8 

11 

1929/80 

•21 

74 

2.8 

24 

1930m ! 

! 45 

82 

8.4 

25 I 

1931/82 1 

1 i 

84 

2.:> 

9 : 

1982/88 

42 1 

(;9 

5.8 

90 

““ 1 

1983/84 


79 i 

9.7 

55 

1934/35 i 

12 ! 

! 70 ' 

17.i> 

(>8 

1935/3() ' 

18 

90 1 

i 4.6 i 

27 

1986/87 

18 

89 

4.2 i 

10 

1987/88 

22 

84 

H.I 1 

40 

1938/89 

19 

78 

1(*.9 j 

i i 


297 1 

82 j 

c.d ; 


Pah. 2. Distribution of hard seeds of hairy vetch on different classes 
of hardseededness (cfr. Tab. 1). 

— j . . — — 


t 

(8ass of liard- 
seededness 
% 

No. of 
samples 

Percentage 
of samples 

0 

47 

15.8 

1-5 

157 

52.9 

6-10 

49 1 

16.. 5 

11-15 

22 I 

j 7.4 

16—25 ^ 

14 1 

4.7 

above 25 

8 

2.7 

Total 

297 

100.0 


’ To the germinated seeds is added a low percentage (average 1.8 ) of 
healthy, swollen seeds. 
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during the 10-year period 1925/26 -1934/35, showed an average 
of 5.1 % hard seeds (Witte, 7). In certain cases, however, very 
high percentages of hard seeds may occur in hairy vetch, even 
more than 50 %, as may be seen from Table 1. It may be men- 
tioned in this connection, that Lyttkens (2) for the 151 samples 
cited above found the average of hard seeds to be only 3.2 %, 
although the maximum percentage was 42.7 %. 

From this it is clear that there exists in hairy vetch a more 
or less pronounced hardseededness, and as this tendency accor- 
ding to earlier analyses seems to differ very much with the spe- 
cies, it might be interesting to find out how the hard seeds of 
hairy vetch behave in this respect. To this end a minor test was 
arranged in the spring of 1938 at the Central State Seed Testing 
Station, thus: 3 samples were picked out and sufficient quanti- 
ties of the seeds were put to germinate for a period of 12 days. 
At the end of this normal germination period, the following data 


were obtained : 




Sainj)lc No. 

Germ ina ted 
seeds N 

Hard seeds 

Dead or worthless 
seeds 

1 

8a 

8 

4 

2 

80 

10 

10 

3 

76 

11 

13 


Of those seeds that remained hard after this period 2X300 
seeds of each of the 3 samples were sown in soil in the open field 
on April 24, 1938, while at the same time 4X100 seeds were put 
to germinate between folds of blotting paper in the laboratory. 
Plants thus shooting up in soil were counted and removed on 
21/5, 1/6, 8/6, 30/6, 15/7, 1/8, 1/9, 15/9, 1/10, 15/10, and 
20/12, 1938, and on 24/5, 30/6 and 6/9, 1939. Counts of seeds 
germinated in the laboratory tests were made on 3/5, 8/5, 15/5, 
1/6, 15/6, 1/7, and 15/7, 1938, and after that date on the first day 
of each month up to 1/5, 1940. 

Germination in the laboratory was remarkably similar for all 
3 samples during the whole testing period (Table 3), and the 
same can be said about the soil tests. To begin with the former, 
during the first 10 days of the test only a few seeds germinated, 
6 % on an average; after 1 month more than 1/5 or 22 % had 
germinated; during the following 3 months an average of about 
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Tab. 3. Germination of hard seeds of hairy vetch in the laboratory. 




Germination 


Germination after 

Sample 
No. 1 

% 

Sample 
No. 2 

% 

Sample 
No. 3 

O/ 

A 

Average 
of the .3 
samples 

% 

10 days 

6 

h 

4 

0 

17 '> 

11 

13 

7 

10 

1 month 

23 

25 

19 

22 

2 months 

.33 

37 

3.3 

,34 

3 » 

41 

45 

44 

43 

4 * 

r)(i 

54 

50 

53 

6 > 

()4 

t»5 

(>() ! 

03 

12 - 

07 

74 

05 j 

(;o 

18 » 

70 

77 

0,7 

71 

24 » 

73 

HI 1 


75 

Hard seeds after 24 months 

2.') 

18 I 

21 ! 

21 

Dead or worthless seeds during the 
whole period 1 

2 

1 

1 

H i 

4 


10 % germinated each month. After that the germination was 
slower: during 20 other months an average of only 1-2 % ger- 
minated each month. After 2 years of test the hard seeds showed 
an average germination of 75 %. At this time an average of 21 % 
hard seeds remained on the germination beds, while for the whole 
period the average percentage of dead or worthless hard seeds 


Tab. 4. Germination of hard seeds of hairy vetch in soil (sowing time 

28/4, 1938). 


Germination 

Sample 
No. 1 

% 

G e r m i 

" Sample 
No. 2 

% 

nation 

Sample 
No. 3 
% 

Average 
of the 3 
samples 

% 

After 1 month .• 

24 i 

11 

21 

! 19 

» 2 months 

64 

57 1 

09 

(>3 

» 3 » 

HI 

72 

S3 

79 

» 4 » 

90 

83 

88 

*87 

To the end of 1938 

92 

85 

89 1 

88 

1 » » » » 1939 

94 

87 

89 1 

1 

90 
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was 4 %. In sample No 3 the percentage of such seeds amounted 
to 8 %. 

The germination in soil however proceeded differently (Table 
4). During the first month after sowing only 19 % germinated in 
this medium, which is a little less than in the laboratory test. 
But after another month the average germination had amounted 
to 63 %, or twice as much as that in the laboratory. After another 
2 months, i. e. till September 1, 1938, the average germination was 
no less than 87 %. During the rest of the first year of test only 
occasional plants shot up, as was also the case the following year. 
The total germination average then amounted to 90 % In con- 
sideration, then, of the fact that according to the laboratory test 
4 % of the hard seeds were dead or worthless, we find that well 
nigh all the sound hard seeds had germinated. 

On comparison with red clover it is found from the comparative 
tests (cfr. Witte, 8) that were made with a number of different 
samples of this species in 193*5/36 at 13 seed testing stations in 
various parts of the world, that 2 months after sowing only 29 % 
of the hard seeds had germinated, as against the 63 % of hairy 
vetch just cited; during the whole first year of test an average of 
only 33 % of the hard seeds of red clover germinated, as against 
87 % of hairy vetch. Although our test with hairy vetch com- 
prised only 3 samples, still the results obtained show clearly, 
that its hardseededness is different from that of red clover, and 
of a less solid nature. 

Now this question certainly presents itself: how should the 
hard seeds of hairy vetch be valued when considering the germi- 
nating capacity of a seed lot? According to the international rules 
for seed testing now in force, Vs of the hard seeds present in all 
leguminous species except red clover and lucerne should be 
counted as capable of germination. This rule, then, applies also 
to hairy vetch. On the other hand, according to the Swedish rules 
for official bag-sealing, of the hard seeds of hairy vetch are to 
be considered as capable of germination. It seems evident to me 
from the results of the reported germination tests in soil, that 
the hard seeds of this species have been accorded too little value 
up till now, I maintain that at least % of the hard seeds of 
hairy vetch should be considered as germinative, and I would 
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propose that this be taken into consideration at a possible future 
revision of the international rules for seed testing. 


liber die Keimung der harten Samen von Zottelwicke 
(Vida villosa Roth). 

Zusammenfassung. 

Als Einleitung hebt der Verfasser vor, dass die Zottelwicke, 
die urspriinglich aus Siideuropa und Vorder-Asien hcrstamint, 
erst um die Mitte des 19. Jahrhunderts in Deutschland kultiviert 
wurde. Zur Zeit wird sie in gewissem Umfang in Mitteleuropa 
angebaut, aber scheint in den Verein. Staaten Nordainerikas zur 
groSwSten An wen dung zu koniinen. 

In Schweden ist die Zottelwicke von unterordneter Bedcutung, 
auch wenn sie bier und da als Griinfutter in Mischung init Win- 
terroggen und zuweilen auch mit Winterweizen gebaut wird. 
Dies ergibt sich sogar daraus, dass wahrend der Jahre 1925/26- 
1938/39, wie Tab. 1 zeigt, nur 297 Proben von Zottelwicke an der 
Centralen Staats-Samenkontrollslation fiir Schweden untersucht 
Worden sind. Die Keimfahigkeit derselben war durchschnittlich 
82 % mit einem Halt barter Samen von 6 %, doch mit Schwan- 
kungen zwischen 2,3 und 17,2 %. Der durchschnittliche Halt 
barter Samen war etwa derselbe wie bei Rotklee; dieser betrug 
namlich wahrend einer 10-Jahr-Periode im Durchschnitt 5,i %. 

Um zu erforschen, wie die Keimung der harten Samen der 
Zottelwicke unter normalen Kulturverhaltnissen verlauft, be- 
schloss der Verfasser einen kleinen Versuch zu machen: Von 3 
Zottelwickeproben mit einem Halt barter Samen von etwa 
10 %, wurde durch Keimung wahrend 12 Tage in Filtrierpapier 
eine erforderliche Menge barter Samen herausgenommen. Hiervon 
wurden am 28. April 1938 2X300 Samen jeder Probe in Erde 
auf freiem Felde ausgesat, und ausserdem wurden glcichzeitig 
4X100 Samen jeder Probe in Filtrierpapier im Laboratoriurn zur 
Keimung eingelegt. Wie aus Tab. 4 ersichtlich ist, keimten in 
Erde nach einem Monat nur 19 % der harten Samen, oder unge- 
fahr dieselbe Anzahl wie in der Laboratoriumpriifung, aber nach 
noch einem Monat hatte der Gehalt der in Erde gekeimten harten 
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Sainen 63 % crrcicht, gcgcn 34 % im Laboratorium ; nach 2 
weitcren Monatcn warcn die Kcinizahlcn 87 % resp. 53 % (vgl. 
Tab. 3.). 

Bci vom Vcrfasser friihcr angeordnctcn, umfassenden inlerna- 
lionalcn Untersuchungen iiber die Keimung barter Samen von 
Rotklec in Krde (vgl. Witte, 7) betrug der Gehalt gekeimter 
Samen 2 Monate nach dcr Aussaat nur 29 % gagen 63 % im 
vorliegenden Falle bci Zottelwicke. Obgleich die Probcanzahl 
im Ictztcrcn Falle klein war, zeigen doch disc 3 Proben cine so 
gutc Obcrcinslimmung milcinander, dass man den sehr wahr- 
sehcinlichen Schluss ziehen kann, dass die Harlschaligkeit der 
Zottelwicke erheblich weniger fest als die des Rotklees ist. 

Man friigt sich nun, welcher Wert dem harten Samen der 
Zottelwicke, von praktischem Gesichtspunkte aus betrachtet, zu- 
geschrieben werden solltc. Nach Massgabe der internationalen 
Vorschriften fiir samtliche Leguminosen ausser Rotklce und 
Luzerne, soil ein Drittel der harten Samen als keimfahig betrach- 
let werden. Diese Vorschrift gilt also auch der Zottelwicke. Die 
ausgefuhrte Untersuchung ergibt aber, dass dies ein zu niedriger 
Wert ist. Der Verfasser halt es fiir rechtmassig, dass mindestens 
zvvei Drittel der harten Samen von Zottelwicke den keimfahigen 
Samen zugezahlt werden, ein Vorschlag der bei einer evenlueller 
Revision der internationalen Vorschriften fiir die Priifung von 
Saatgut in Frwagung gezogen werden sollte. 
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Seed-borne Fungous Diseases of Horticultural 

Plants. 

»y 

Pavl Nekrgaard. 

Phytopathological Laboratory of J. E. Ohlsens Enke, Copenhagen. 

»At the present time there is great need of a sense of appre- 
ciation and a recognition of the fact that there are many im- 
portant seedborne parasites and that their detection through 
definite laboratory procedure is possible and fall admirably 
within the realm of work of the modern seed-testing labo- 
ratory or station.^ (Report of The .American Phytopalhological 


Society’s subcommittee on seed-borne diseases. — Proc. Ass. Off. 
Seed Analysts North .America 1938.) 
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In this survey of seed-home diseases, principally the following 
information about the diseases is given: a) Latin name(s) (in- 
cluding commonly used synonyms); b) Common name(s); 

c) Authors (referring only to the seed-borne stage of the disease) ; 

d) Degree of frequency of seed infection, and (given after the 
dash) : e) Distribution and economic signicance of the disease 
as it occurs on the crop. 

With respect to common names the principles adopted in An- 
derson el aL: »Check list of diseases of economic plants in The 
United Stalest (U. S. Dep. Agr., Dep. Bull. 1366, Washington 
1926) have been followed. 

The information about frequency of seed-infection by the re- 
spective diseases is given only tentatively and is in most cases 
based on the writers personal experience with seed testing in 
Copenhagen, largely by investigating seed grown in Denmark. 
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L THE DISEASES. 

Allium spp., Leek, Onion, Shallot. 

Alternaria porri (Ell.) Neerg. (Macrosporium porri Ell., A. allii Nolla), 
Purple blotch (Chapman 1910 acc. to Orton, Neergaard 1938—39). 
Rare. — Java, Europe, Porto Rico and especially U. S. A. Causes 
from time to time heavy losses (until 75 per cent on seed onions). 

Botrptis allii Munn, Grey-mould neck-rot (Munn 1917, Doyer 1929, 
1939) — North America, Japan, Europe. A very serious disease, 
which e. g. has practically prevented the growing of white onions 
in many onion sections in New York and Michigan. In IJ. S. A. the 
losses are estimated as varying from 7—8 to 50 per cent of the 
crop. 

Botrytis byssoidea Walk., Mycelial neck-rot (Neergaard 1940). Not 
rare. — U. S. A., Japan, Europe. Severe epiphytotics have occurred 
in U. S. A., in certain cases causing damage which approached a 
complete loss. 

Colletotrichum circinans (Berk.) Yogi. (Vermicularia circinans Berk.), 
Smudge, Damping-off (Neergaard 1940). Rare. — Europe, Ame- 
rica, Australia, Japan. Causes a reduction in the market value of 
the onions. By severe attacks in storage the onions may be quite 
destroyed. 

Peronospora destructor (Berk.) Caspary (P. schleideni Ung.), Downy 
mildew (Chapman 1910 acc. to Orton, Cook 1932, Stewart 
& Newhall 1935). The field evidence indicates that the seed 
transmission might be comparatively rare: 1 seed out of 
many thousands (Newhall 1938). — Europe, North America, under 
humid weather conditions the top of the plants is quickly des- 
troyed causing considerable damage. The actual reduction in 
yield is sometimes as high as 60 — 70 per cent of the normal crop. 

Pleospora herbarum (Pers.) Rbh. (Stemphylium botryosum Wallr.\ 
Macrosporium parasiticum Thiim., Macrosporium alliorum Cke. 
et Mass., Mystrosporiurn alliorum Berk, apud Sacc.), Black stalk- 
rot (Alcock 1931, Neergaard 1936a- -40). Erequent. - A cosmo- 
politan saprophyte or very weak parasite often treated in the 
literature under different names. Little or no economic signi- 
ficance. 

Puccinia porri (Sow.) Wipter, Rust (Alcock 1931). — New Zealand,. 
Japan, Syria, Europe, occasionally in U. S. A. Sometimes very 
injurious. 

Sclerotinia porri van Beyma (Van Beyma 1927). 

Urocystis cepulae Frost, Smut (Chapman 1910 acc. to Orton, Munn 
1917, Kokubu 1921 acc. to Orton, Alcock 1931). Temperate zone 

^ The fungus is very often erroneously determined as Macrosporium 

commune Rbh. (see Wiltshire 1938, p. 216). 
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of North America and Europe. The most serious disease of Allium 
in IJ. S. A. Also heavy losses in some regions of Germany. 

Antirrhinum majus, Snapdragon. 

Phyllosticta antirrhini Syd. (Phoma poolensis Tauh.), Stem-rot, Leaf- 
spot, Damping-off (Buddin & Wakefield 1924, Necrgaard unpubl.). 
Rather rare. — Heavy attacks in North America and Germany. 

Apium graveolens, Celery. 

Phoma apiicola Kiel)., Ordinary celery root-rot (Klchahn 1910, Goosens 
1928). Very rare (acc. to Goosens 1. c. a Phoma sp. generally 
found on seed in germinator is non-parasitic and not identical 
with Phoma apiicola). - Especially noxious in constant celery- 
growing regions, e. g. in Germany and U. S. A. 

Septoria apii (Hr. et C.av.) Chester’, Leaf-spot, Late blight. (Klebahn 
1913, Krout 1921, Doyer 1922 — 39, Jorgensen 1934, Neergaard 
1940). Very frequent. Europe, U. S. A. Very noxious, in heavy 
attacks a reduction of 60 80 per cent of the average weight of 

the tubers is common. 

Stemphylium radiciiuim (M., D. ct E.) Xcerg. (Allernaria radicina M., 
D. et E.), Black-mould root-rot, Stemphylium root-rot, Damping-off 
(Neergaard 1936). Very rare. — The disease only found in Den- 
mark. 

Beta vulgaris, Garden heel. 

Peronospora srhachtii Fckl., Downy mildew (Leach 1931). Very rare. 

Sometimes very noxious. In 1921 40 per cent of the seed crop 
of the garden beet in central C.alifornia was destroyed. 

Phoma beiae (Oud.) Fr. (Mycosphaerella tabifica (P. et D.) Johns., 
Phyllosticta beiae Oud.), Damping-off, Leaf-spot (Doyer 1920, 
1924—39, Neergaard unpubl.). Very frequent. — U. S. A., Europe. 
The dry heart rot of beets caused by boron deficiency was pre- 
viously attributed to this fungus. 

Stemphylium sp., Seed black-mould (McWhorter 1927 acc. to Orton) 
("au.ses blackening of seeds and loss of vitality. Not associated 
with any field disease of mature plants. 

Vromyces betae (Pers.) Tub, Rust (Alcock 1931). — As the disease 
is not generally appreciably spread before the end of the vegeta- 
tion period, it seldom causes damage of practical significance. 

' (Cochran (1932) has demonstrated that Se/>/oria-blight of celery is 
caused by two distinctive species Septoria apii (Br. et Cav.) Chester (large 
leaf-spots) and Septoria apii-graveolentis Doragin (small leaf-spots), Jor- 
stad (1934) has identified Septoria apii with Septoria apiicola Speg., which 
latter name is to he regarded as the valid name for the large-spot Septoria. 
— As the proportion between the occurrence of the two species on seed has 
not yet been determined the older name is quoted here for both. 


4 
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Brassica oleracea (and varieties), Cabbage, Cauliflower, Kohl- 
rabi, Brussels Sprouts, Chinese Cabbage. 

Alternaria brassicae (Berk.) Bolle (A. herciilea (E. et M.) Elliot, 
Macrosporium herculeum E. et M., A. brassicae (Berk.) var. 
macrospora Sacc.), Grey leaf-spot (Nielsen 1933, Neergaard 
1936a — 40). Very frequent. — North America, Europe. The 
disease generally seems to cause little damage and to be less im- 
portant than black leaf-spot. 

Alternaria circinans (Berk, et Curt) Bolle (A. brassicae (Berk.) Sacc., 
A. brassicae var. minor Sacc., Macrosporium circinans Berk, et 
Curt), Black leaf-spot. Black-rot (Weimer 1924, Chupp 1925 acc. 
to Orton, Doyer 1929, 1931—33, 1936, 1939, Nielsen 1933, Neer- 
gaard 1936a — 40). Very frequent. — Widely di.stributed (North 
Am., Europe) and causes considerable damage, especially injuring 
the seed-pods with reduction of the seed yield; further it pro- 
duces a decay of the curd of cauliflower. 

Botrytis cinerea Pers., Grey-mould (Doyer 1938a). Rare. 

Mycosphaerella brassicicola (Fr.) Lindau., Ring-spot (Weimer 1926). 
— Widely distributed (Europe, America, Australia). WVimer 
e.stimates the losses caused by this disease under varying condi- 
tions due to a reduction in the size of the head, at from 1 to 25 
per cent of the crop. 

Peronospora parasitica (Pers.) Tul., Downy mildew (Alcock 1931). - 
U. S. A., Europe, Australia. Generally causes little damage; some- 
times serious in seed beds. 

Phoma lingam (Tode) Desm. (P. napobrassicae Rostr., P. oleracea 
Sacc., P. brassicae Thiim., P. siliquastnim Desm.), Blackleg (Hen- 
derson 1918, Walker 1922, Cunningham 1927 acc. to Orton, Clay- 
ton 1927, Hus 1931 acc. to Doyer 1938a, Nielsen 1932, Neergaard 
1937 — 40). Very frequent. — Distributed all over the world, 
causes heavy losses, especially serious in U. S. A. An extensive 
literature on seed-treatment for its control. 

Sphaeronema sp, (Doyer 1938a, Neergaard unpubl.). Rare. Pro- 
bably a saprophyte. 


Callistephus chinensis, China Aster. 

Alternaria sp., Seedling blight (Gloyer 1931, Neergaard unpubl.) Ac-' 
cording to the writer’s experience an Alternaria sp, occurs very 
commonly on seed, but it is not determined whether it is identi- 
cal with the Alternaria reported from U. S. A. 

Ascochyta asteris (Bres.) Gloyer (Phyllo.sticta asteris Bres.), Leaf-spot 
(Gloyer 1924, 1931, Neergaard 1940). Rather frequent. — U. S. A., 
Europe. From time to time severe attacks. 

Botrytis cinerea Pers., Stem-blight (Gloyer 1924, 1931, Neergaard 
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1939, 1940). Very frequent. — No1 very important; sometimes 
causes some damage in humid weather. 

Fusarium conglutinans Wr. var. callistephi Beach (F. conglutinans v. 
majus Wr.), Wilt (Beach 1918 acc. to Orton, Gloyer 1931). — The 
most serious disease on Gallistephus, very injurious where the 
host is cultured, especially in regions with high summer tempe- 
ratures. 

Pleospora herbarum (Stemphylium hotryosum Wallr., see also Allium) 
(Gloyer 1931, Neergaard unpubl.). — See Allium. 

Septoria callistephi Gloyer, Leaf-spot, Leaf-blight (Gloyer 1921, 1924, 
1931). — North America, Japan. In severe attacks the host is 
killed. 

Capsicum annuum, Red pepper. 

Aliernaria solani (K. ct M.) J. et Gr. (Macrosporium solani E. et M.), 
Root-rot (Higgins 1923, 1923a). — U. S. A. Frequently causes 
serious losses during transit and marketing. 

Cercospora capsid Heald & Wolf., Leaf-spot, Fruit-spot (Higgins 1923, 
1923a). Seed infection supposed but not proved. - U. S. A. In 
years with moist weather attacked plants may be almost com- 
pletely defoliated. 

Colletoirichum sp. (Higgins 1923a). — U. S. A. 

Gloeosporium piperaiiim E. et E., Anthracnose (Higgins 1923, 1923a, 
1926). - U. S. A. Occasionally the damage becomes serious. 

Phoina (iesiructiva Plowr., Phoma-rot (Higgins 1923, 1923a). - -- Ame- 
rica! Does not seem to be very destructive on this host (efr to- 
mato). 

Phytophthora capsid Leonian, .Stem- and fruit-blight (Leonian 1922). 
— IJ. S. A., Argentine, Europe. In Greece severe damage. 

Vermicularia capsid Syd., Die-back, Fruit-rot (Higgins 1930). — 
America, India, Africa. Causes severe losses in India; very 
destructive in limited areas in Georgia, U. S. A. 

Cheiranthus cheiri, Wallflower. 

Aliernaria cheiranthi (Fr.) Bolle, Black mould (Neergaard 1937- 40). 
Very frequent. -- Attacks in the field seldom serious. 

Phoma siliquae Sacc. (Neergaard 1937- 40). .Not rare. ™ No attacks 
of economic significance seem to be stated. 

Citrullus vulgaris, Water melon. 

Aliernaria cucurhiiae Let., Leaf-blight (Munn 1921). - - U. S. A. The 
fungus seems to be little known and the disease unimportant. 

Colletoirichum lagenariiim (Pass.) Ellis et Hals. (Gardner 1918, Gar- 
man 1901 acc. to Orton). See Cucumis sativus. 

Fusarium bulbigenum Cke. et Mass var. niveum (E. F. Srn.) Wr. (F. 
citrulli Taub.), Wilt (Fulton 1914 acc. to Orton, Taubenhaus 
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1935). — U. S. A., Australia, Japan, Southern Europe. Causes 
serious losses, especially in IJ. S. A. 

Clarkia elegans. 

Botrytis cinerea Pers., Grey mould (Neergaard 1938 — 40). Frequent. 
— Attacks on stems and flowers are common in humid weather, 
but chiefly when the plant is shedding the flowers and therefore 
seldom serious. 

Cucumis melo, Cantaloup, Musk melon. 

Colletoirichum lagenarium (Pass.) Ellis el Hals., Anthracnose (Car- 
dinell & Page 1922 acc. to Orton, IJnk & Meier 1922). See Cucii- 
mis savitus. 

Fusarium sp,, Wilt (Leach 1936). — U. S. A. 

Cucumis sativus, Cucumber. 

Cladosporium cucumeriiium Ellis et Arth., Scab, (jiimmosis (Doolittle 
1916 acc. to Orton, Doyer 1935). Very rare. — A serious parasite 
widely distributed, often occurs with quite destructive attacks. 

CoUetotrichum lagenarium (Pass.) Ellis et Hals. (Glomerella lagena- 
rium Stev., Gloeosporium lagenarium (Pass.) Sacc. et Roum., 
Gloeosporium orbiculare Berk., CoUetotrichum oligochaetum C.av., 
Gloeosporium reticulatum Roum.), Anthracnose (Garman 1901 
acc. to Orton, Gardner 1918). Numerous laboratory and green- 
house tests performed by Gardner have failed to prove the pre- 
sence of infectious material on commercial seed. With inocu- 
lated seed di.seased seedlings resulted. Extensive field tests with 
treated and untreated seed, while inconclusive, indicated that the 
fungus is carried With seed. — Europe, U. S. India, Australia. 
— Occurs wherever the ho.sls are grown in humid climate and 
from time to time causes .serious los.ses. 

Dahlia sp. 

Sclerotinia sclerotiorum (Lib.) Schroet. (S. libertiana Fckl.), Stern- 
rot, Root-rot (Alcock 1931). -- Sometimes very injurious, especi- 
ally on roots in .storage. 

Daucus carota, Carrot. ^ 

Alternaria brassicae (Berk.) var, daiici (Kiihn) Bolle (Macrosporium 
carotae Ell. et Langl.), Leaf-blight (Neergaard 1938- 40). Rather 
rare. — U. S. A., Europe. Cau.ses some damage, especially in 
U. S. A., does not seem to be serious in Europe. 

Fusarium avenaceum (Fr.) Sacc. (F. herbarum (Cda.) Fr.), Brown 
root-rot, Damping-off (Neergaard 1937—40). Not rare. Storage- 
rot in Germany. 
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Phoma rostrupii (Rostr.) Sacc. (Phoma sanguinolenta Rostr., ? Lepto- 
si)haeria rostrupii Lind), Phoma root-rot (Rostriip 1894, Jorgen- 
sen 1934). Now very rare. — The disease only known in Scan- 
dinavia and North (iermany; was formerly — when carrot seed 
was grown on planted roots — widely distributed and destructive, 
but in recent years it has become less significant. 

Sclerotinia sclerotioriim (Lib.) Schroet. (S. libertiana. Fckl.), Watery 
soft-rot (Alcock 1931). Rare. — A widely distributed and destruc- 
tive parasite on roots in storage. 

Steinphyliiim radicinum (M., D. et E.) Neerg. (Alternaria radicina M., 
1). et E., Macrosporiurn dauci Rostr.), Black root-rot, Darnping- 
off (Doyer 1929 39, Jorgensen 1934, Neergaard 193()— 40). Very 

frequent. U. S. A., Europe. (Causes considerable damage in 
storage and on seed crop. 

Dianthus barbatus, Sweet William. 

Puccinia areiiariae (Schurn.) Wint. (P. dianthi DC!).), Rust (Cooke 
190() acc. to Orton). »Piants gi*own from Jajranese seed developed 
this rust in England. » (Orton). Attacks often so heavy that the 
leaves are killed. 

DiantbuH caryophyllus, Carnation. 

Alternaria dianthi Stev. et Hall, Leaf-spot (Neergaard 1940). Not 
rare. Rather common in U. S. A. and Europe; heavy attacks 
under humid conditions. 

Godeiia hybrida. 

Alternaria tennissima (Fr.) Wiltsh., Stern-rot, Darnping-off (Neergaard 
1938 40). Fi’eciuent on certain varieties (Kelwedon (ilory, Sybil 

Sherwood). Very noxious for seed growing in Denmark, in 
some cases quite destructive. 

Botrytis cinerea Per's., (o'ey mould (Neei'gaard 1938 — 40). Very fre- 
quent. Common in Denrnar'k on steins and flowers in humid 
weather, often in connection with the above mentioned attacks 
of Alternaria. 

Gypsophila elegans, Baby’s Breath. 

Alternaria sp., Darnping-off (Neergaard 1939, 1940), Fi'cqucnt. — The 
probable occurrence of the di.sea.se in the field has not been 
inve.stigated. 

Helianthus spp*, Sunflower, Jerusalem-arlichoke. 

Plasnmpara hahtedii (Farl.) Berl. el de Toni, Downy mildew (Young 
& Morris 1927) ^Although complete proof is not available, it is 
almo.st certain that Pla.smopara halstedii lives over winter in 
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diseased sunflower seeds» (Young & Morris 1. c.). — Some damage 
in U. S. A. 

Scleroiinia sclerotiorum (Lib.) Schroet. (S. libertiana Fckl.), Wilt, 
Stemrot (Drayton 1923 acc. to Orton, Young & Morris 1927, Alcock 
1931). Frequent. Small sclerotia are often attached to the seed 
coat or occur inside the coats. -- U. S. A., Europe. Causes in Mon- 
tana (U. S. A.) a wilt which killed from 0,i ~80 per cent of the 
plants in commercial fields and often causes serious damage 
when rotation is not practised. 

Iberis umbellata, Candytuft. 

Alternaria brassicae (Berk.) Bolle (Synonyms: see Brassica), Grey 
15af-spot (Neergaard 1939). Not rare. — The disease in field 
not investigated. 

Alternaria circinaiis (Berk, et Curt.) Bolle (Synonyms: see Brassica), 
Black leaf-spot (Neergaard 1940). Not rare. — The disease in field 
not investigated. 

Lactuca sativa, Lettuce. 

Ascochyta lactiicae Oud. (A. suberosa Rostr. ex Neerg.), Leaf-spot 
(Neergaard 1939). Very rare. — Little practical significance. 

Alternaria sp,, (Valleau unpubl. acc. to Orton, Doyer 1938a, Neergaard 
unpubl.). According to the writer’s experience an Alternaria sp. 
occur.s very commonly on seed, but it is not determined whether 
it is identical with the Alternaria reported from U. S. A. 

Botrytis cinerea Pers., Grey-mould rot (Doyer 1938, 1939). Not rare. 
— Common and often injurious in moist greenhouses. 

Fasarium sp, (Doyer 1938a). 

Marssonina panattoniana (Berl.) Magn., Anlhracnose, Ring-spot, (Pape 
1929, Orton). »Proof of seed transmission not published up to 
1918. Claimed to be seed-borne in England. Also stated by Britt- 
lebank to be introduced into Australia on secd» (Orton). — 
U. S. A., Europe, Australia. Very injurious disease, which has 
caused considerable losses, especially in Germany and U. S. A. 

Septoria ,sp.. Leaf-spot (Smith 1898 acc. to Orton). Proof of .seed 
transmis.sion is lacking. 

Lepidium sativum^ Cress. 

Alternaria brassicae (Berk.) Bolle, Grey leaf-.spot (Synonyms: see 
Brassica) (Neergaard 1937). Rare. — The disease in field not 
inve.stigated. 

Lycopersicum esculentum, Tomato. 

Cladosporium fulvum Cooke, Leaf-mould (Gardner 1925). Very rare. 
— U. S. A., Europe. Common on tomatoes under glass or in the 
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open, in warmer regions very injurious, sometimes quite destruc- 
tive. 

Aliernaria solani (E. et M.) J. et Gr. (Macrosporium solani E. & M.), 
Early blight (Massee 1914, Miller & Crosier 1986), Very rare. — 
U. S. A., Europe. From time to time causes considerable damage. 

Colletotrichum phomoides (Sacc.) Chester, Anthracnose (Harvey 1893 
acc. to Orton, Pritchard 1923 acc. to Orton, Miller & Crosier 
1936). — 11. S. A. Not common, rarely causes any appreciable 
losses. 

Didifmella lycopersici Kiel). (Diplodina lycopersici Holies, Ascochyta 
lycopersici Brim.), Canker, Stern-rot, Fi*uit-rot (Schoevers 1929, 
Alcock 1931). Europe, especially very destructive in Germany. 

Fusariiim bnlbiyenum Cke. et Mass. var. lycopersici (Brushi) Wr. et 
Belli k. (F. lycopersici Brushi, F. oxysporum f. lycopersici Bourn., 
F. oxysporum Schl. v. lycopersici Lindau), Wilt (Clington 1903, 
Edgerlon & Moreland 1920 acc. to Orton, Pritchard 1922, Elliot 
& Crawford 1922, Miller & Oosier 1936, Wollenweber & Reinking 
1935). Not frequent. Very serious, especially in the southern 
IT. S. A. 

' Phortur deslructiva Plow., Ripe-rot, Leaf-spot (Link & Meier 1922a, 
Miller & Crosier 1936, Doyer 1929 -31, 1937). Not rare. -- U. S. A., 
Europe. Destructive on fruits in storage or in transit to market. 
Most prevalent in (Tuba and the southern U. S. A. Frequently causes 
heavy losses on shipments. 

Phytophthora parasitica Dast. (P. terrestris Sherb., P. oinnivora dc 
Bary), Buck-eye., Damping-off (Alcock 1931). Very rare. — 
C. S. A., Europe. From time to time causes considerable losses. 

Veriicilliam sp,, Wilt (Wollenweber 1932, Kadow 1934). 

Meconopsis sp. 

Peronospora arborescens (Ber.) de Bary, Downy Mildew (Alcock 
1931). 


Nemophila insignia, N. atomaria. 

Phoma nenwphilae Neerg., Damping-off (Neergaard 1936, 1938, 1940), 
Very frequent. — The disease is unknown in the field, but infec- 
tion experiments (Neergaard 1938) demonstrated that the fungus 
is a rather strong parasite and it is probable that the pathogene 
is partly responsible for the common decay of the host in humid 
weather, 

Papaver spp., Poppy. 

Dendryphiiim sp, (Doyer 1934, 1935, 1938). 

Dendryphium penicillaium (Neergaard 1940), rare. 

Fusarium scirpi Laub. et Fautr. var. caadahim Wr. (F*. caudatum Wr., F. 
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caudatum \% volutum Wr., F. Moronei Curzi), (Christoff 1934 acc. 
to Wollenweber & Reinking 1935). Serious disease on seedlings 
and seed crop in Bulgaria. — 

Helminthosporium papaveris Saw. (Pleospora calvescens (Fr.) Tul.), 
Leaf-spot (Christoff 1930, Barbacka 1936, Neergaard 1937 — 40). 
Frequent. — Very destructive in Bulgaria and Japan (Formosa). 

Phoma rhoeadis Brun. (Neergaard 1938 — 40). Rather frequent. — The 
disease is of little or no practical significance. 

Petroselinum sativum, Parsley. 

Erysiphe sp., Powdery Mildew (Doyer 1939). 

Septoria petrosclini Desin., Leaf-spot (Doyer 1923 - 39, Buchwald 
1936, Neergaard 1940). Very frequent. - Europe, America. Simi- 
lar damage as Seploria on Celery, but less important. 

Siemphylium radicinum (M., D. et E.) var. pe/rosc///i/ Neerg., Darnping- 
off (Neergaard 1936 -40). Very frequent. — The disease in field 
not investigated. 

Phaseolus vulgaris, Bean. 

Ascochyta phaseolorum Sacc., Leaf-spot (Matsumoto acc. to Orton). - 
Europe, Japan. Little or no practical significance. 

Rotrytis cinerea Pers., Grey mould-rot (Doyer 1920, 1938a). Rather 
rare, — Injurious in humid weather. 

Colie totric hum lindernuthiamim (Sacc. et Magn.) Briosi et Cav. ((iloeo- 
.sporiuin lindemuthianum Sacc. et Magn., ? Glomerella lindemuthi- 
ana Shear), Pod Canker, Anthracnose (Frank 1883, Beach 1893, 
Whetzel 1906, Doyer 1920- 39, Alcock 1931, Jorgensen 1934, Neer- 
gaard 1937 — 40). Very frequent. — World-wide distribution. 
Causes losses due to reduced viability of infected seed, reduced 
yields and poor quality of the harvested crop; serious losses from 
time to time (c. g. in Michigan, U. S. A., in 1917 estimated at 3 
mill. doll.). 

Fusarium sp., Yellows (Kendrick 1934). 

Fusarium spp, (Doyer 1935a). 

Macrophomina phaseoli (Maubl.) Ashby (Rhizoclonia bataticola 
(Taub.) Butler), Ashy stem-blight (Andrus 1938). -- Widely 

distributed (Europe, U. S. A., India) and from time to time causes 
serious lo.sses in the warmer regions of U. S. A. 

Pleospora herbarum (Sternph. botryosum Wallr., see also Allium), 
(Doyer 1920 — 26, 1928 — 39, Brinkman 1931). A .saprophyte or very 
weak parasite which causes slight reduction in the viability of 
the seed. — Without any significance in the field. 

Rhizoclonia sp. (W. A. Orton 1904) »Beans around St. Louis, Mo. were 
found by George G. Hedgecock ... to be injured by Rhizoctonia 
which penetrated the .seed, where it remained dormant, thus 
spreading the di.sease». (Orton 1. c.) 
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Scleroiinia scleroiiomm (Lib.) Sehroet. (S. libertiana Fckl.), Stem-* 
rot (Doyer 1938a). 

Stagonosporopsis hortensis (Saoc. et Mulbr.) Petr. (Ascochyta Bolt- 
shauseri Sacr.) (Brundza 1937, Doyer 1938a). — U. S. A., Europe. 
(Claused in Germany losses of 50 per cent. 

Pisum sativum, Garden pea. 

Ascochyta pinodella Jones, Foot-rot. (Jones 1927, Doyer 1938). - 
North America, Europe. Sometimes very injurious. 

Ascochyta pisi Lib., Leaf- and pod-spot (Halsted 1894 acc. to Orton, 
Krueger 1895, van Hook 1906, Doyer 1920—39, Alcock 1931, Jor- 
gensen 1934, Neergaard 1937-40). Very frequent. — U. S. A., 
Europe, India. Sometimes causes heavy losses due to similar 
damages as mentioned for CoUetotrichum lindemuthianum, 

Ascochyta pseudopinodella Bond. & Vass. (Bondartzeva-Monleverde 
& Vassilievsky 1937). U. S. S. B. 

fkitrytis cinerea Pers., Grey-mould (Doyer 1938a). 

Cladosporiurn pisicoluni Snyder (Snyder 1934). The fungus may be 
carried within the seed coats as well as on the surface; old seed 
infections appear as black, roughly circular spots with well- 
defined border and may be sunken or crater-like. — Causes 
considerable damage in V, S. A. 

Corticium sotani (Kuhn) Burt. (Bhizoctonia solani Kiihn, Moniliopsis 
aderholdi Huhl.), Propagation fungus (('.rosier 1936, Bondartzeva- 
Monteverde & Vassilievsky 1937, ("rosier & Patrick 1939). Very 
injurious on seedlings of many different plants. 

Erysiphe polyyoni DC.., Powdery Mildew (C.rawford 1927 acc. to 
Orton, Alcock 1931). »The only case known of a powdery mildew 
which has been proved to be seed-borne» (Orton); see also Petro- 
setinum sativum, — 

Fusarinm orthoceras App. el \Vr. var. pisi Linford, Wilt (Snyder 1932, 
1932a, Kadow & Jones 1932). The most important pea-disease 
in V, S. A. The actual crop loss varies from a few spots in a 
field to almost complete destruction. 

Fusarium solani (Mart.) var. }fartii (App. et Wr. sub specie) f. 2 Sny- 
der, Stem-rot, Root-rot. - North America, Europe. 

Fusarium spp, (('.rosier 1936, 1937, Porter 1938, Doyer 1938a, ("rosier 
& Patrick 1939). h'requent. 

Mycosphaerella pinodes (Berk, et Blox.) Stone (Ascochyta pinodes 
Jones), Fool-rot, Blight (Jones 1927, Doyer 1938a). — C.auses 
sometimes considerable damage. 

Peronospora viciae Berk. (P. pisi (de Bary) Syd.) Downy Mildew ’ 
(Alcock 1931, Melhus 1931 acc. to Snyder 1934a, Doyer 1938a). 
Not rare. — IT. S. A., Africa. 

Sclerotinia sclerotiorum (Lib.) Sehroet. (S. libertiana Fckl.), Stem-rot 
(Crosier 1936, Doyer 1938a). Very rare. - 
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Septoria pisi West., Leaf-blotch (Jones & Linford 1925). Not rare in 
U. S. A. — U. S. A., Europe. The disease is generally not very 
important, but in some cases it causes damage amounting to about 
10 per cent. 

Primula spp., Primrose. 

Botrytis cinerea Vers,, Grey-mould rot (Necrgaard 1940). Not rare. — 
General under moist conditions and very noxious (leaf-, flo- 
wer- and collar-rot). 

Phyllosticta prirnuUcola Desm,, Leaf-spot (Neergaard 1940). — Europe 
Little or no practical significance. 

Raphanus sativus, Radish. 

Alteniaria brassicae (Berk.) Bolle (Synonyms: see Brassica), Grey 
leaf-spot (Neergaard 1936 — 40). Very frequent. See Brassica. 

Aliernaria circinans (Berk, et Curt) Bolle, Black leaf-spot. (Neer- 
gaard 1936 — 40). Very frequent. — Attacks in fields are not so 
ipjurious as on Brassica. 

Phoma lingam (Tode) Desm. (Synonyms: see Brassica), Black-leg 
(Neergaard 1937). Rare. 

Rheum undulatum. Rhubarb. 

Botrytis cinerea Pers., Grey-mould (Neergaard unpubl.). 

Rosa spp. 

Botrytis cinerea Pers., Grey-mould, Bud-blight (Whelzel 1929 acc. to 
Orton). — Noxious on stem and flowers under moist conditions. 

Rumex acetosa. 

Phyllosticta acetosa Sacc., Leaf-.spot (Neergaard 1938 - 40). Rather 
frequent. — Europe. Presumably no economic significance in the 
field. 

Schizanthus hybridus, Butterfly flower. 

Alternaria rugosa McAlpin, Damping-off (Neergaard 1940). 

Scorzonera hispanica, Serpent root. Black salsify. 

Botrytis cinerea Pens., Grey-jnould (Doyer 1929, 1931— 32, 1934, 1936 
— 39). Frequent. 

Sclerotinia sclerotiorum (Lib.) Schroet. (S. libertiana Fckl.), Stem- 
rot, Root-rot. (Doyer 1928 — 39). Frequent. 

Solanum melongena, Egg plant. 

Phomopsis vexans Harter, Leaf-spot, Fruit-rot, Stem-canker, Collar- 
rot, Foot-rot, Tipover, Blight, Wilt, Damping-off (Sherbakoff 1918, 
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Edgerton & Moreland 1921 ace. to Orton, Haenseler iinpubl. acc. 
to Orton). — U. S. A., Jamaica, Phillipines. A serious disease. The 
fruit-rot progresses so rapidly under transit that often 80 to 100 
per cent of the fruits are infected. In fields where the disease 
is prevalent often less than half of the crop is harvested. 

Verticillium .vp., Wilt (Kadow 1934). 

Spinacia oleracea, Spinach. 

Botrytis cinerea Pers., Grey-mould (Doyer 1938a). Rather rare. 

Colletoirichum spinaciae E. et H., Anthracnose (Doyer 1935, 1937 — 39, 
van Poeteren 1936 acc. to Schultz 1939, Xeergaard 1939, Schultz 
1939). Not rare. — Sometimes very injurious to the germination, 
hut is seldom important in the field. 

Corticium solani (Kiihn) Hurt. (Synonyms: see Pisiirn), Propagation 
fungus (Xeergaard 1940). 

Fusariarn spp, (Doyer 1938a). Frequent. 

Peroiwspora spinaciae Laub. (P. effusa auct pr. p.), Downy mildew 
(Cook 1933, 1935, Leach & Borthwick 1934, Richards 1939). Not 
rare. — Europe, North America, Asia. 3 15 per cent of the crop 

planted in U. S. A. each year is not harvested because of this 
disease, it is not uncommon for an entire planting to be lost on 
individual farms. Also important in Europe. 

Phoma sp, (Doyer 1930, 1937). 

Phyllosticta spinaciae Zinim. (? Phoma betae (Oud.) Fr.), Leaf-spot 
(Xeergaard unpubl.). Not rare. Seems not to be very impor- 
tant. 

Tragopogon porrifolius, Salsify, Vegetable-oyster. 

Albugo iragopogonis (D(L) SFG., White rust (Heald 1913 acc. to Orton, 
Alcock 1931). U. S. A., Europe. Clauses dwarfing of roots. 

IJstilago Iragopogi-pratensis (Pers.) Rou.ss., Smut (Liro 1924, Alcock 
1931). Rare. - Argentina, Europe. 

Valerianella olitoria. 

Phoma sp, (Doyer 1938a). 

Viola spp,, Violet. 

Urocystis violae (Sow.) F. von Wald. (Pape 1925). - Europe, U. S. A. 
Common and very noxious. 

Zinnia elegans. 

Aliernaria sp.. Leaf-spot, Damping-off (Xeergaard 1937 — 40). Very 
frequent. — Sometimes very noxious, 100 per cent of the plants 
may be infected. 

Boirytis cinerea Per.s., Grey-mould (Xeergaard 1940). Frequent. 



60 


II. THE PATHOGENES. 

A. Oomycetes. 

Usually difficult to detect on seed because in most cases they are 
present as mycelium within the seed coat. In some cases present as 
oospores. 

Albugo tragopogonis : Tragopogon, 

Peronospora arborescens : Meconopsis, 

» destructor : Allium, 

3> parasitica : Brassica, 

» schachtii : Beta, 

» spinaciae : Spinacia, 

» viciae : Pisum, 

Phytophthora capsid : Capsicum, 

» parasitica : Lycopersiciim, 

Plasma para halstedii : Helianthus. 

B. Ascomycetes. 

Usually present on the seed as a) conidial stage (see these, indicated 
below in parenthesis and under Fungi imperfecti), as h) sclerolia 
(Sclerotinia) or as c) perithecia. 

Didymella lycopersici (Diplodina lycopersici) : Lycopersiciim. 
Erysiphe polygoni : Pisum, 

Erysiphe sp. : Petroselinum, 

Mycosphaerella brassicicola : Brassica, 

» pinodes : Pisum, 

» tabifica (Phoma betae): Beta, 

Pleospora calvescens ( Helminthosporium papaveris) : Papaver, 

» herbarum (Stemphylium botryosum): Allium, Phaseolus, 

, Pisum, Callistephus (the writer 

has found this harmless fungus 
on seed of numerous other 
plants: Lactuca, Papaver), 
Sclerotinia porri (Botrytis porri) : Allium, 

> sclerotiorum : Dahlia, Daucus, Helianthus, Pha- 

seolus, Pisum, Raphanus, Scor- 
zonera. 

C. Basidiomycetes. 

Usually to he found as spores in the washing water of the seed. 
Corticium solani (Bhizoctonia solani): Pisum, Spinacia, 
Puccinia arenariae : Dianthus, 

» porri : Allium, 

IJrocystis cepulae : Allium, 

» violae : Viola, 

Uromyces betae : Beta, 

Ustilago tragopogi-pratensis : Tragopogon. 
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D. Fungi imperfecti. 

a) Sphaeropsidales, Usually 
terminator — in some cases (e. g. S 
Ascochyta asleris : 

» lactucae : 

» phaseolorum : 

» pinodella : 

» pi si : 

» pseudopinodella 

Diplodina lycopersici : 

Macrophoniina phaseoli : 
Phoma apiicola : 

» beiae (Mycosphaerella 
» desirnctiva 
» liny am 

» nemophilac 
» rhoeadis 
» rostrupii 
» siliyuae 
» sp. 

» A’/;. 

Phomo psis vexan s 
Phyllas t icUi acetosa 

aniirrhini 
> primalicola 

» spinaciae 

Septoria apii 

callistephi 
» petroselini 
» p/si 

» A/>. 

Sphaeronema sp, 

Stayoiios para ps is ho ri en sis 


as pycnides on seeds and germs in 
pioria) to be found on dry seed. 
Callistephus, 

Lactuca, 

Phaseolus, 

Pi sum, 

Pi sum, 

Pisum, 

Lycopersicum, 

Phaseolus, 

Apium, 

tabifico) : Beta, 

(Capsicum, Lycopersicum, 
Brassica, Raphanus, 

Nernophila, 

Papaver, 

Daucus, 

Cheiranthus, 

Spinacia, 

Valerianella, 

Solanum, 

Rumex, 

Antirrhinum, 

Primula, 

Spinacia, 

Apium, 

Callistepluis, 

Pelroselinum, 

Pisum, 

Lactuca, 

Brassica, 

Phaseolus. 


b) Melanconiales, Usually present as acervuli on seeds and germs 
in germinator; in some cases to be found on dry seeds as necrosis 
(CoUetotrichum lindemiithianum a. o.) 


CoUetotrichum 

circinans 

: Allium, 


lagenarium 

: Citrullus, Cue urn is (melo & sa- 



tivus), 


lindemuihianum 

: Phaseolus, 


phomoides 

: Lycopersicum, 

> 

sp. 

: Capsicum, 

> 

spinaciae 

: Spinacia, 

Gloeosporium piperatum 

: Capsicum, 
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Marsson ina panationiana 
V ennicularia capsid 


Lactuca, 

Capsicum. 


c) Hyphomycetales, Usually present as mould on seeds and germs 
in germinator or as spores in the washing water of dry seeds. 


Alieriiaria brassicae 


» var, dauci 
cheiranthi 
circinans 
cucurbitw 
dianihi 
porri 
rugosa 
solani 
sp, 

ienuissima 


Boiryiis allii 
» byssoidea 
drier ea 


Cercospora capsid 
Cladosporium cucumerinum 
» fulvum 

Dendryphium penicilldtum 
> sp, 

Fusarium nvenaceum 


Brassica, Iberis, Lepidium, Ra- 
phanus, 

Daucus, 

Cheiranthus, 

Brassica, Iberis, Raphanus, 
Citrullus, 

Dianthus (caryophyllus), 
Allium, 

Schizanthus, 

Capsicum, Lycopersicurn, 
Callistephus, 

Gypsophila, 

Lactuca, 

Zinnia, 

Godetia, 

Allium, 

Allium, 

Brassica, Callistephus, Clarkia, 
Godetia, Lactuca, Phaseolus, 
Primula, Rheum, Scorzonera, 
Spinacia, Zinnia, 

Capsicum, 

Cucumis, 

Lycopersicurn, 

Papaver, 

Papaver, 

Daucus, 


» bulbigenum var. lycopersici: Lycopersicurn, 

> » > niveum: Citrullus, 

» conglutinaiis var. callistephi: Callistephus, 


Pisum, 

Papaver, 

Pisum, 

Lactuca, Cucumis (nielo), 
Phaseolus, Pisum, Spinacia, 


» orthoceras var. pisi 

» sdrpi var. caudaiuni 

» solani var. Mariii f, 2, 

» sp. 

» spp, 

Helminihosporium papaveris (Pleospora calvescens) : Papaver, 

Rhizoctonia solani (Corticium solani): Pisum, 

Stemphylium botryosum (Pleospora herbarum): Allium, Phaseolus 

Pisum, Callistephus (see re- 
mark under Pleospora herba- 
rum), 
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Stemphylium radicinmx : Apiuin, Daucus, 

» » var. pelroselini: Petroselinum, 

» sp. : Bela 

VerticilUum sp. : Lycopersicum, Solanum. 


III. SEED PATHOLOGICAL ANALYSIS METHODS. 

Doykr (1938a) and Porter (1938) have published short surveys 
on methods for detection of seed-borne organisms. Table I is 
essentially a synopsis of the methods employed by these two 
authors (to whom reference should he made for particulars of 
methods used in seed testing practice). 

The seed pathological analysis has two purposes: a) to estimate 
the infection degree of organisms known to be seed-borne and its 
actual significance for the crop (ordinary seed testing) and b) to 
demonstrate a suspected not hitherto detected seed infection. The 
Table contains the methods for both purposes. 

In addition it may he mentioned that in many cases when proof 
of a suspected seed infection is difficult to obtain by analytical 
methods, a synthetical i)rocedurc is advantageous, i. e. an experi- 
mental establishment of seed infection (Gardner 1918, pp. 44 — 55, 
Neergaard 1936, p. 27). 



Table I. Seed pathological analysis methods. 
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In germinator (or on Moulds or fruiting bo- Especially fungi imperfecti 
filter paper in Petri dies developed during (Alternaria circinans, Pho- 
dishes) on seeds and the testing ma liiigam, etc.), Oomycetes 

germs 
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Bericht iiber die Tatigkeit des ^Ausschusses fur 
Untersuchung des Gesundheitszustandes des 
Saatgutes” in den Jahren 1937—1940. 


L. C. Dover, Wagcningen. 

Zur Zeit des Achten Internationalen SamenkontrolUKongres- 
ses in Ziirich im Jahre 1937 wurde der Entschluss gefassl, die 
zu dieser Gelegenheit exponierten farbigen Tafeln und Zeich- 
nungen von saalgutbefallenden Pilzen auf Kosten der Vereini- 
gung drucken zu lassen. In den darauf folgenden Monaten wur- 
den die Zeichnungen mitsamt einer kurzen Beschrcibung der 
Krankheitssymptome druckfertig gcmacht. Bei der krilischen 
Bearbeitung des Textes in deutscher Sprache waren mir Prof. 
Dr. G. Gentner und Fraulein M. Zopfl behilflich, wiihrend bei der 
Bearbeitung in englischer Sprache Dir. T. Anderson und Dr. 
Mary Noble mir tatkriiftig beigestanden haben. So konnlc das 
Werk im Laufe des Jahres 1938 gedruckt werden. Das geschah bei 
der Firma H. Veenman & Zonen, Wageningen, Niederlaride. Diesc 
Firma gab sich viel Miihe die farbigen Abbildungen so natur- 
getreu wie moglich zu reproduzieren. Im Sommer 1938 war die 
Auflage, 1000 Exemplare gross, fertig. Es waren dabei 600 Exem- 
plare in deutscher Sprache unter dem Titel : »Leitfaden zur Un- 
tersuchung des Saatgutes auf seinen Gesundheitszustand» und 
400 in englischer Sprache unter dem Titel »Manual for the 
determination of seed-borne diseases». . 

Die Kosten dieser Ausgabe betrugen f. 3055.41 und wurden 
nach Einreichung der Rechnung aus der Kasse der Internatio- 
nalen Vereinigung fiir Samenkontrolle bezahlt. 

Von wie grossem Wert diese Hilfc bei der Herausgabe dieser 
Publikation fiir mich gewesen, kann ich kaum in Worte bringen. 
Ich mochte an dieser Stelle nochmals meinen warmsten Dank 
fiir das in diese Arbeit gesetzte Vertrauen, das der Verein mir 
bezeigt hat, aussprechen. 
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Von der Auflage von 1000 Exemplaren sind momentan 133 
deutsche und 118 englische Exemplare verkauft worden. Beim 
Verkauf der englischen Bucher in den Vereinigten Staaten Nord- 
amerika’s hatle Prof. M. T. Munn die Giile als Vermittler fungie- 
ren zu wollen, was, indem ihm einige Male Pakete mil mehreren 
Exemplaren zuin Verkauf zugeschickt wurden, die Sache be- 
deutend erleichterl hat. 

Der Preis wurde hei P'inschreibung vor Juni 1938 auf f. 4. gc- 
stellt; nach diesem Datum belragt der Preis f. 5. — . Fiir Versand- 
und Inkassospesen wurde iiberdies f. 0.80 berechnet. Obgleich 
noch nicht alle Zahlungen der bis jetzt gelieferten Exemplare 
einkassiert worden sind, ist ein Belrag von f. 952.21 for die Kasse 
der Internationalen Vereinigung fur Samenkontrolle zuriick- 
zuernpfangen. Die lelzte Abrechnung geschah Januar 1940, im 
ganzen isi jetzt f. 900. — an diese Kasse abgetragcn worden. Es 
treffen noch regelmassig Bestellungen ein und mit dem Zuriick- 
zahlen wird in Zukunft fortgefahren werden. Auf die Dauer 
hoffe ich imstande zu sein, die ganze geliehene Summe abtragen 
zu kdnnen. 

Wie im Vorwort des »Leitfadens» schon bemerkt wurde, ist 
derselbe noch bei weitem niebt vollstandig zu nennen und besteht 
also der Plan, in kommenden Jahren daran weiterzuarbeiten, um 
spater nochmal einen erganzenden Teil herausgeben zu konnen. 

Mit Hinsicht auf den dainals fiir den Sommer 1940 geplanten 
Kongress in den Vereinigten Staaten Nordamerika’s wurde Ende 
Juni 1939 ein Rundschreiben an die verschiedenen Mitglieder 
des Gesundheitsaussebusses gesandt. In diesem Rundschreiben 
wurden die Mitglieder gebeten, iiber eventuelle Ergiinzungen fiir 
die Lisle von Saatgul-Befallen, iiber Beilrage von in dieser Aus- 
gabe noch fehlenden Beschreibungen von Infektionen u. s. w. zu 
berichlen. Weiter wurde gefragl, ob die Mitglieder vielleicht 
noch Mitteilungen beziiglicb irgendwelcher Saatgut-Befalle fiir 
den niichsten Kongress in Aussicht stellen konnten. 

Als Antwort auf dieses Rundschreiben Irafen folgende Mil- 
teilungen ein : 

IvAR Gadd (Samenkontrollanstalt, Stockholm) schickte eine 
Liste vcrschiedcner Saatgutbefalle, von denen er gerne noch 
makroskopische Farbbilder der jetzigen Sammlung hinzugefiigt 
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sehen wiirde. Als solche nannte er u. a. Befalle verursachl durch 
Aspergillus, Trichothecium, Mucor und Rhizopus, und weiter 
Fusarium- und Brur/iu5-Befall von Erbsen. 

In dieser letzten Beziehung freut es inich berichten zu konnen 
dass Dr. E. M. Merl, Vorsteher der Samenkonirolle-Station in 
Miinchen, neulich eine sehr deutliche fotografischc, handkolo- 
rierte Abbildung von Bruchus lentis Froel. an Linsen geschickt 
hat mit der Zusage fiir Anfertigung mehrerer derartig hergestel- 
ten Abbildungen von verschiedenen anderen Bruchus-Arien, 
wenn dieser erste Versuch als gelungen betrachtet werden kdnne. 

Diese von Fraulein R. Urban im fotografischen Laboratorium 
der Miinchner Landesanstalt verfertigte Abbildung von Bruchus 
lentis wurde tatsachlich fiir Reproduktion in der spateren Fort- 
setzung des illustrierten »Leitfadens» sehr geeignet erachtet und 
also werden wir hoffentlich in Zukunft diese Liicken des »Leitfa- 
dens» in hochst befriedigender Weise aiisgefiillt sehen. 

Prof. Petri, Direktor der phytopathologischen Station in Rom, 
berichtete, dass er selbst fiir den Augenblick keine Milteilung 
fiir den geplanten Kongress zusagen konne, dass aber einer sei- 
ner Assistenten, Prof. Dr. G. Borzini eine Mitteilung »Azione 
stimolante del furfurolo e di suoi derivati sulla gcrininazione dei 
semi di grano» in Aussicht stellen mdchte. 

Auch sei noch erwahnt, dass Arne Kja:r von der Samenkon- 
trollstation in Kopenhagen neulich die Giite hatte, mir auf 
Anfrage Polyspora Infiziertes Material von Flachs, namlich 
Stengelstiickchen und Samenprobe zu senden. Eine ausfiihrliche 
Beschreibung der Bestimmungsmethode dieser Infektion beglei- 
tete diese Sendung. Hoffentlich wird dieser an der Wagening- 
schen Station noch unbekannte Befall auch bier identifiziert 
werden konnen und sich zur Reproduktion in einer farbigen 
Abbildung geeignet zeigen. 

In den ^Proceedings of. the Association of Official Seed Ana- 
lysts of North American sind weiter u. a. manche wichtigen Mit- 
teilungen von W. F. Crosier in Beziehung zu Saatgutinfektionen 
und Beizungsversuchen in den Vereinigten Staaten Nordameri- 
ka’s zu finden. Fiir die Landwirtschaft sind gewiss die oft gross- 
artigen Resultate der Beizung in der Bestreitung der Saatgutbe- 
falle ausserst wichtig und von grosser ekonomischer Bedeutung. 
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Aus dieseiti kurzen Bericht zeigt es sich hoffentlich wie rege 
die Internationale Zusammenarbeit auf dem Gebiete der Gesund- 
heitsuntersuchung des Saatgutes ist. Mit gemeinschaftlicher 
Forschung wird auf diesem Gebiete noch viel Wichtiges heraus- 
zufinden sein. 
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Report of the Activities of the International Seed 
Testing Association Vt 1937 — ■‘’V12 1939 . 

By 

Hernfrid Witte. 

In the General Assembly of the VIII International Seed Testing 
Congress held in Zurich in 1937, a report of the activities 
of the Association for the period between the previous Con- 
gress in 1934 and the present one was presented by the 
secretary of the Association, Miss Kaja Sjeeby, owing to the 
illness of Mr. K. Dorph-Petersen, then President of the Asso- 
ciation. This report w’as published in the Association’s periodical, 
Vol. 10, p. 360 — 377. The intention was originally to present at 
the next congress, scheduled to take place in 1940, a rejiort of 
the activities 1937 — 1940. As, however, for well-known reasons 
this congress had to be postponed, I have thought it appropriate 
to give a report now of the period between the last congress in 
1937 and the end of 1939. 


' 1. Executive. 

After the decease, on September 26, 1937, of Mr. K. Dorph- 
Petersen, the initiator and highly appreciated leader of the 
Association, who had been re-elected president at the Zurich 
Congress, the Executive Committee of the Association comprised 
the following members, according to decisions made at the 
General Assembly: 

President : 

Professor Dr. Hernfrid Witte (Sweden). 

Vice Presidents: 

Dr. W. J. Franck (Holland), and 

Professor M. T. Mdnn (United States of America). 

Members : 

Professor Dr. Fr. Chmelar (Czechoslovakia), 
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Professor Dr. G. Bredemann (Germany), 

Director Alfr. Eastham (Elngland), and 

Director Chr. Stahl (Denmark). 

Substitutes: 

Mr. E. Brown (United Stales of America), and 

Dr. A. Grisch (Switzerland). 

In 1939 Dr. Chmelar informed us that he had resigned from 
his office as head of the Seed Testing Station in Brno, and that 
consequently, according to our statutes, he would also withdraw 
from his various offices in our Association. Mr. E. Brown was 
then invited to fill the vacancy after him in the Executive Com- 
mittee. 

Although the presidency was transferred from Denmark to 
Sweden on October 1, 1937, it was found necessary to let the 
secretariat remain in Denmark and carry on its activities from 
there, this being due to the fact that the printing of the congress 
literature was made in Copenhagen and this was to become part 
of our periodical for 1938. The whole annual series for 1938 was 
therefore printed in Denmark. At the commencement of 1939 the 
secretariat was however transferred to Stockholm, and Miss 
Britta Xehrman was engaged as secretary. 

No meeting of the entire Executive C.ommillee has been held 
since the (k)ngress in Zurich, but in August 1938 a conference 
was arranged between Dr. Franck, Miss Sjelby and the under- 
signed, to discuss the affairs of the Association. 


2, Members. 

In 1938 the membershii) and subscriptions were as follows: 


Argentine . .. 

. , £20 

F^rance 

£ 10 

Australia . . 

£40 

(iermany ... 

£50 

Belgium . . 

.. . £ 10 

Great Britain . .. 

. . . . £ 30 

Hulgariu 

. £ 10 

Holland 

£20 

Canada 

... £ 30 

Hungary 

. . . £ 5 

(^Czechoslovakia ... . 

. .. , £ 30 

Ireland . 

£20 

Denmark 

£20 

Italy 

£50 

Kgypt 

£20 

Latvia 

£10 

Esthonia 

£10 

Lithuania 

£ 10 

Finland 

£20 

New Zealand 

£20 
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Norway 

£20 

Yugoslavia £20 

Palestine 

£ 10 

Association of Official 

Poland 

£10 

Seed Analysts of 

Portugal 

£10 

North America $50 

Rumania 

£20 

Danzig £ 2 

South Africa . 

£ 10 

Eberswalde £ 2V^ 

Spain 

£10 

Kurashiki, Japan £2V2 

Sweden 

£20 

Lille ( Institut d’Essais 

Switzerland 

£10 

de Semences et de 

United States of America Iji 250 

Recherches Agricoles) £ 2i/^ 


Since the last report the Association has aniisted, during 1938, 
two new members, namely Portugal and Eberswalde (Preuss. 
Versuchswesen fiir Waldwirtschaft), white U. S. S. R. and 
Austria are no longer reckoned as members. In 1939 no changes 
have occurred except that the stations of former Czechoslovakia, 
now Protektorat Bohmen und Mahren, and Slovakia have not 
yet stated whether they wilt retain membership in the Association 
or not. 

Inquiries as to membership have been made by Greece and 
Mexico. 

3. Publications. 

Of »Proceedings of the International Seed Testing Association® 
No 2 of Vol. 9 was issued late in the year 1937, comprising 179 
pages with 15 illustrdtions in the text and 1 plate. During 1938 
Vol. 10 appeared in two numbers with a total of 722 pages and 
63 illustrations, of which the report of the Congress in Zurich 
and the proceedings of the General Assembly held in connection 
therewith occupied 502 pages. In 1939 our periodical has likewise 
been published in two numbers comprising 203 pages and 11 
illustrations. During that year the author has further brought 
out a General Index of all the publications of the Association up 
to Vol. 10 incl. This Index of 55 pages, apart from giving a survey 
of our publications, was intended to be a help to our members in 
tracing and finding articles, reports and investigations previously 
published within the various provinces of seed control. 

Moreover, a »Manual for the determination of seed-borne 
diseases® by L. C. Dover, was published in 1938, both in English 
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and German (59 pages and 33 partly coloured plates) at the 
expense of the Association. 

According to decisions made at the General Assembly in Zurich, 
new, somewhat revised, international Analysis Certificates have 
been printed. These were valid from 1 August 1938 and are 
available to members of the Association in English, French and 
(Jerman at cost price. 

Finally it should be mentioned that the International Rules for 
Seed Testing were also revised according to the decisions of the 
General Assembly and may be found at the end of the congress 
report in all three languages. They came into force on 1 August 
1938. 

4. Comparative Seed Tests. 

In the spring of 1938 samples of pure seed for germinating 
tests were sent by the president to 49 seed testing stations in 
various parts of the world. These samples consisted of: red 
clover (Trifolium praiense) — 2 samples, and yellow trefoil 
(Medivago lupulina), swede (lirassica napus var. napobrnssica) 
and turnip (Brassica rapa var. rapifera) — 1 sample of each. 
During 1939 a report of the results of these tests was sent to all 
stations participating in the enquete. Results showed that the 
uniformity in the judgment of germination results, which the 
Association has set itself as a goal, is far from achieved. Within 
this year it is intended to send out new samples for comparative 
tests of a similar kind. 

5. Activities of the various committees. 

a) Committee for studying the S. M, and Q, M, The chairman 
of this committee, Dr, K. Lekndkrtz, sent out samples for com- 
parative tests in the autumn of 1937, but no report can be given 
at present of the results of these tests. 

b) Provenance Committee, One of the two chairmen of this 
committee. Prof. Dr. G. Gkntner, has published, in »Proceedings 
of the International Seed Testing Association » Vol. 10 pp. 503 — 
634, a comprehensive account of the provenance definitions of 
various leguminous plants (red clover, alsike clover, white clover, 
crimson clover, yellow trefoil, sweet clover, bird’s trefoil, greater 
bird’s trefoil, kidney-vetch, sainfoin). The other chairman of 
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the committee, Dr. A. Grisch, is working at a similar account of 
provenance determinations of the various grasses. 

c) Committee on hard seeds. In the spring of 1938, Prof. H. 
Witte arranged series of tests as to the germination of hard 
seeds of leguminous plants in soil at the seed testing stations in 
Stockholm, Copenhagen, Helsinki and Hamburg. The results of 
these tests will be published in our periodical this year. 

d) Committee on the determination of plant diseases. During 
1938 Dr. L. C, Dover published her »Manual for the determination 
of seed-borne diseases», as stated above. Dr. Dover’s account of 
the committee’s work may be found on another page of this 
number. 

e) Beet Committee. Dr. J. Hahne and Dr. H. Eggebrecht have 
arranged comparative tests with beet seeds at various stations, 
and the results will soon be published in this periodical. 

f) Publications Committee, Regarding ^Proceedings of the 
International Seed Testing Association» sec chapter 3: Publica- 
tions. In addition Dr. W. J. Franck has brought out two more 
series of reference cards of literature on seed control (series 4 
and 5). 

g) Committee on the examination of forest seed. Dr. (J. Lakon 
has sent out samples for comparative tests of coniferous seeds to 
some seed testing stations. The results will be published before 
long in the periodical. 

t 

6. International Seed Testing Congresses. 

In Vol, 10 of the Association’s periodical will be found a report 
of the VIII International Seed Testing Congress so comprehensive 
that it seems unnecessary to mention it in this connection. 
How'ever, it was decided at this Congress to hold the IX Congress 
in the United States of America in 1940. On February 8, 1938, a 
resolution to this end was passed in the U. S. Congress, and invita- 
tions were extended to practically all countries of the world to 
send representatives to this congress. Some countries accepted the 
invitation at once, while others waited to make their decision. 
A most interesting preliminary program for the congress and for 
the excursions to be arranged in connection therewith was 
worked out by Mr. E. Brown. In the autum of 1939, though, 
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events occurring in Europe necessitated a postponement of the 
congress to an indefinite future date. On account of this there 
will be published in our periodical from time to time reports of 
analyses and tests made in the various committees and originally 
meant to be presented at the congress. As soon as the situation 
will permit, however, the executive of the Association will again 
take up this question of an International Seed Testing Congress 
to be held in the United States if possible. 

7. Financial position. 

Each year a summary of the accounts of the Association is 
sent to its every member. The accounts of the years 1937 and 
1938 were audited and approved by the regular auditors, Pro- 
fessor L. Ill ssAHi) and Dr. E. Kn rNKN, that of 1939, though, by 
Dr. E. Kiti nkn and Dr. E. M. Mkrl. On 31/ 12 1939 the assets 
of the Association were about 15.900 Swed. crowns, or 940 £ 
approximately. 


6 
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Compte>rendu de Pactivite de PAssociation Inter* 
nationale d’Essais de Sentences 
du V 7 1937 an «V,., 1939. 

Par 

HiiRNKRiD Witte. 

Au cours de rAsscinhIee Generale du VIll:emc Gongies Inter- 
national d’Essais de Semences, tenue a Zurich en 1987, la Secre- 
taire de I’Association, Mile Kaja Sjelby, dcposa, cn I’abscnce du 
President d’alors, M. le Dir. K. Dorph-Pktersen, einpeche pour 
cause de maladie, un compte-rendu de I’activite de I’Association 
depuis le Congres precedent, en 1934, document insere dans la 
publication editee par elle, Vol. 10, p. 360 a 377. A I’origine, on 
avail comptc deposer un compte-rendu de I’activite de I’Asso- 
ciation de 1934 a 1940 au Congres projete en 1940. Ce Congres 
n’ayant pas pu ^tre reuni en raison des evenements en cours, j’ai 
estime utile de publier un compte-rendu sur I’activito de I’Asso- 
ciation depuis le dernier Congres jusqu’a la fin de I’annee 1939. 

1. Le Bureau de 1’ Association. 

Depuis que le President reelu au Congres de 1937, M. le Direc- 
teur K. Dorph-Petersen, promoteur el dirigeant estime de I’Asso- 
ciation, est ddcdde le 26 septeinbre 1937, le Comite Exccutif do 
I’Association a etc constitue comme suit, en vertu d’unc decision 
prise au cours de TAssemblee Generale : 

President : 

M. le Professeur Hernfrid Witte (Su^de). 

Vice-Prdsidents : 

M. le Dr. W. J. Franck (Pays-Bas) et 

M. le Prof. M. T. Munn (Etats-Unis d’Amdrique). 
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Mcinhrcs : 

M. Ic Prof. Dr. Fa. Chmelar (Tchecoslovaquic), 

M. Ic Prof. Dr. (i. Bredemann (Allemagnc), 

M. Ic Dircclcur Alfr. Eastham (Anglcterrc), et 

M. Ic Directeur Chr. Stahl (Daneinark). 

Suppleants: 

Mr. E, Brown (Etats-Unis d’Ameriquc) cl 

M. Ic Docteur A. Grisch (Suisse). 

En 1939, M. Ic Dr. Chmelar annon^'a qu’il avail quillc Ic poslc 
dc Dircclcur de Tlnslilul d’Essais de Scmcnccs dc Brno, el qu’en 
raison dcs prcscriplions des slatuts, il ne s’eslimait plus pouvoir 
conlinucr la lachc qui lui elait confiec au sein de rAssocialion. 
L’un dcs suppleanls, Mr. E. Brown, ful designe pour occuper ce 
poslc. 

Malgre que la Presidence soil, depuis Ic 1 :cr oclobrc 1937, 
cxercee de Suede, il ful neeessaire que le Sccrclarial poursuivc 
ses travaux au Daneinark, surtoul en raison de cc que les acles 
du Congres dc Zurich, qui devaienl elre inseres dans la publi- 
calion dc 1938, elaicnl iinprimes au Daneinark. En consequence, 
il elail preferable que cello annee de noire publication soil editec 
dans cc pays. Depuis le debut dc rannee 1939, le Secretariat a 
ele transfere a Stockholm, oil Mile Britta Nehrman a ede 
appointee en (lualite de Secretaire. 

Le Coinile Execulif ne s’est pas reuni depuis le Congres de 
Zurich, inais unc reunion s’esl tenue en aoul 1938 a Berlin, en 
vue dc debatlre les affaires dc rAssocialion. Y assislaienl M. le 
Dr. Franck, Mile Sjelby el le soussigne. 


2. Les Membres de T Association. 

Au cours de 1938, FAssociation coinprenait les inembrcs 
suivanls, qui versenl les colisations ci-dessous: 


Allemagnc 

£r)0 

Eire 

.. £20 

Auslralie 

£40 

Espagne 

.. £10 

Belgique 

£10 

Estonie 

.. £10 

Bulgaric 

£10 

Elats-Unis d’Amorique 

)|5 250 

Canada 

£30 

Finlandc 

.. £20 

Danemark 

£20 

France 

.. £10 

Egyple 

£20 

Grandc-Bretagne 

... £30 
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Hongrie 

... £ 5 

Tchecoslovaquie £ 30 

Italie 

.. £50 

Union Sud-Africaine .... £ 10 

Lettonie 

£ 10 

Yougoslavie £ 20 

Lituanic 

.. £10 

Association of Official 

Norvege 

. £20 

Seed Analysts of North 

Nouvelle-Zclande 

.. £20 

America Ij' 50 

Palestine 

£ 10 

Danzig £2^^ 

Pays-Bas 

.. £20 

Eberswaldc (Preuss. 

Pologne 

.. £30 

Versuchswes. fiir 

Portugal 

. £ 10 

Waldwirtschaft) . . £2V2 

Republique Argentine . 

. £20 

Kurashiki, Japan . £2^2 

Roumanie 

.. £20 

Lille (Institut d’Essais 

Suede 

.. £20 

dc Semences & de 

Suisse 

. £10 

Recherches Agricoles) £2Vij 


Par rapport au coinptc-rendu precedent, TAssociation coinpte 
deux mernbres de plus, le Portugal et la Preuss. Vcrsuchswesen 
fiir Waldwirtschaft, Eberswaldc, cependant que la Russie cl 
I’Autriche ne figurent plus dans la lisle des ineinbres. Au cours 
de I’annee 1939, les mernbres sent restes les memos. Toutefois, 
les stations de Bohcme-Moravic et dc Slovaquie n’ont pas encore 
fait connaitre si elles desirent prendre la succession de I’ancienne 
Tchecoslovaquie. 

La Grece et le Mexique ont demande des informations en vue 
de devenir mernbres, 

3. Les Publications de TAssociation. 

Le second fascicule du Vol. 9 dcs »Comptes-Rendus de TAsso- 
ciation Internationale d’Essais de Semences» est paru a la fin dc 
Tannee 1937. II compte 179 pages, 15 illustrations et 1 planche. 
En 1938 est paru le Vol. 10 en deux fascicules, au total 722 pages 
et 63 illustrations, comprenant le compte-rendu du Congres de 
Zurich et des debats dc I’Assemblee Generale tenue a I’occasion 
de ce dernier, qui compte 502 pages. Au cours de I’annee 1939, 
les Comptes-Rendus ont egalement paru en deux fascicules de 
203 pages au total, avec 11 illustrations. La meme annee le sous- 
signe a, en outre, public un »Index General de toutes les publica- 
tions edit6es par TAssocialiom, y compris le Vol. 10 des Comptes- 
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Rendus. Get Index, qui compte 55 pages, a cte redige afin que 
les inembres aienl a leur disposition un registre des publications 
de I’Association, et peut-etre surtout pour qu’ils puissent y trouver 
les articles, comptes-rendus et resultats d’enquetes publics dans 
les differcntes parties du doinaine du Controle de Semences. 

Kn outre, un »Manual for the determination of seed-borne di- 
scases» (59 pages et 83 ])lanches hors-texte partiellement en 
couleurs), du a Mile L. C. Dover, a etc public en 1938, tant en 
langue alleinande qu’en langue anglaise, aux frais de I’Associalion. 

En execution d’une decision prise au cours de rAsseinblee 
Generale de Zurich, TAssocitaion a enfin fait iinprimer de nou- 
vaux certificals inlernationaux d’analyse, partiellement modifies, 
qui, formules en langue fran^'aise, anglaise el alleinande, sont 
mis au jirix coulant a la disposition des inembres de TAssociation. 
Ges noinaux certificals soul employes depuis le 1 :er aout 1938. 

On doit aussi menlionner que les comptes-rendus de (’.ongres 
prccitcs contiennent cgalement, aux tenues d’une decision prise 
par rAsseinblee (ienerale. Line edition revisee des »Regles inter- 
nationalos concernanl les analyses des semences>\ qui sont entrees 
en vigueur le 1 :er aout 1938. 


4. Enquetes comparatives sur les semences. 

Au prinlemps de 1938, le President a adresse des echanlillons 
de semences pures, aux fins d’essais de germination, a 49 stations 
de controle de semences dans les differentes parties du monde. 
Ges tVhanlillons en comportaient deux de trefle violet (Trifolinm 
prntense), ainsi qu’un L^hantillon de chacune des esi)eces suivan- 
tes: lupuline (Medicago lupulinn), chou-navet (Brassica napus 
var. napobrassico) et chou-rave (Brossica rapa var. rapifera). 
Pendant rannee 1939 fut envoye a tons les participants a cette 
enquete un expose des resultats acquis au cours dc celle-ci, qui 
ont montre qu’il reste encore beaucoup a faire, dans certains cas, 
avant que Ton n’obtiennc runiformite d’estimation dans les 
resultats de germination, a laquelle TAssociation s’efforce d’at- 
teindre. Au cours de cette annee, on projetle d’envoyer encore 
de nouvaux echanlillons en viie d’enquetes comparatives de cette 
esji^ce. 
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5. L’activit^ des Comites de TAssociation. 

a) Comite pour VHude de la methods rigoureuse (S, M.) et 
la methode rapide (Q, MJ, Le President de ce Coniite, M, Ic Dr. 
K, Leendertz, a distribue en 1937 des 6chantiIlons en vuc d’une 
cnquete comparative, mais il n’est pas i)OssibIe pour Ic moment de 
publier encore un compte-rendu. 

b) Comite des Provenances. L’un des Presidents de ce Comite, 
M. le Prof., Dr. G. Gentner, a, dans le Vol. 10 des Comples- 
Rendus de [’Association, pages 503 a 634, public un compte-rendu 
substantiel sur la determination des provenances de differentes 
legumineuses (trefle violet, trefle hybride, trefle rampant, trefle 
incarnat, lupuline jaune, mclitot blanc, loticr cornicule, lotier 
velu, anthyllide vulneraire, et esparcettc), el son autre President, 
M. le Dr. A. Grisch, s’occupe actuellement a rediger un compte- 
rendu semblable sur la determination des provenances de certai- 
nes graminees. 

c) Comite des Graines dures, M. le Prof. H. Witte a organise 
au printemps de 1938 des essais de germination des graines dures 
de certaines legumineuses, en lerre, dans les Insliluls de Con- 
trole de Semences de Stockholm, Oslo, Copenhague, Helsinki el 
Hambourg. Les resultats de ces essais seront publics dans I’annee 
en cours de la publication editee par I’Association. 

d) Comite pour la dHermination des Maladies des Plantes, 
Au cours de I’annee 1938, Mile L. C. Dover a public son Manuel, 
annonce precedemment, intitule: »Manual for the determination 
of seed-borne diseases». Dans le present numero, on trouvera du 
meme auteur un rapport sur I’activite de ce Comite. 

e) Comite Beta, MM. les Drs. J. Hahne et H. Egoebrecht out 
organise des essais comparatifs dc semences de belleraves dans 
differents Instituts, dont les resultats seront publics dans les 
Comptes-Rendus de I’Association. 

f) Comite des Publications. Voir le chapitre sur les publica- 
tions de I’Association concernant les Comptes-Rendus de TAsso- 
ciation Internationale d’Essais de Semences. En outre, M. le Dr. 
W. J. Franck a r^dige deux series (4 et 5) de cartoth^ques con- 
cernant les ouvrages publics sur le controle des semences, etc. 

g) Comite des Semences Forestiires, M. le Dr. G. Lakon a 
distribu6 a differents Instituts des ^chantillons en vue d’enquStes 
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comparatives des semcnces dc conifercs. Les resultais de ces 
enquetes seront publics des que possible dans les Comptes-Rendus 
de I’Association. 


6. Congres Internationaux d’Essais de Semences. 

Dans Ic Vol. 10 des Coinptes-Rendus de I’Association, on 
Irouvera un cornpte-rendu si detaille du Vlllrerne Congres Inter- 
national d’b^ssais de Semences qu’une nouvelle relation de celui- 
ci serait ici completement inutile. Signalons toutefois qu’il y fut 
decide que le IX:eme Congres International serait tenu en 1940 
aux Ktals-Unis d’Amerique. Le Congres des Etats-Unis prit le 8 
fevrier 1988 une decision dans ce sens, et des invitations furent 
aussi bien failes aux differents Ktats du monde entier pour qu’ils 
se fassent representer a ce Congres. Certains Etats declarerent 
<ju’ils avaient I’intention d’y participer, alors que d’autres pre- 
fererent observer Texpectative. Un programme preliminaire et tres 
interessant du Congres et des excursions projetees a son occasion 
fut egalement elabore j)ar Mr. E. Brown, mais, a Tautomne de 
1989, se produisirent en Europe des ewenements qui rendirent 
necessaire d’ajourner ce Congres a une date indeterminee. Pour 
cette raison, des comptes-rendus, a I’intention du Congres, de 
radix ite des differents Comites seront i)ublies de temps a autre 
dans notre publication. Aussitot (jue les circonstances le permett- 
ront, les dirigeants de TAssociation s’empresseront de reprendre 
la question de Torganisation d'un ('ongres International d’Essais 
de Semences, si j)ossible aux Etats-Unis. 

7. Situation financiere de TAssociation. 

Chaque annee un resume de la comptabilite de TAssociation 
est adresse a chacun de ses membres. Les comptes des annees 
1937 et 1938 out etc examines et approuves par les censeurs ordi- 
naires, M. le Prof. L. Btssard et M. le Dr. E. KnrNEN, et ceux 
de 1939 par M. le Dr. E. Kitenkn et M. le Dr. E. M. Merl, 
suppleant. Au 31 decembre 1939, I’Association possedait un 
exedent de recettes s’devant a env. 15.000 cour. sued., ou approxi- 
mativernent 940 livres sterling. 
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Bericht fiber die Tatigkeit der Internationalen Ver- 
einigung ffir Samenkontrolle wahrend der 
Zeit 1 /, 1937- 7,0 1939. 


von Hkrnfrii) Wutk. 

Auf dem VIII. Internationalen Samenkontrollkongress, in 
Zurich 1937, legte die Sekretiirin der Vereinigung, Fraiilein Kaja 
Sjelby, da der damalige Priisident der Vereinigung, K. Dorph- 
Peti:rsen, durch Krankheit verhindert war, der Generalversainin- 
lung einen Bericht iiher die Tatigkeit der Vereinigung seit dem 
friiheren Kongress, 1934, vor. Dieser Bericht wurde in der 
x>Mitteilungen der Internationalen Vereinigung fiir Samenkon- 
trolle» Vol, 10, S. 360 — 377, veroffentlicht. Die Ahsicht war ur- 
spriinglich, auf dem geplanten Kongress 1940 einen Bericht iiher 
die Tatigkeit wahrend der Jahre 1937 -1940 vorzulegen. Da aher 
der betreffende Kongress wegen wohihekannter Urnstande hat 
aufgeschoben werden miissen, hahe ich es fiir angebracht erach- 
tet, schon jetzt einen Bericht iiher die Zeit von dem letzlen Kon- 
gress his Ende 19^9 ahzugeben. 

1. Die Leitung. 

Seitdem der auf dem Kongress 1937 wiedergewahlte Priisident, 
Direktor K. Dorph-Petersen, Anreger und hochgeschatzter Leiter 
der Vereinigung, am 26. September 1937 hingcschieden war, 
erhielt der Engere Vorstand der Vereinigung, in der (ieneral- 
versammlung gefasstemBeschliissen gemiiss, die folgende Zusam- 
mensetzung: 

Prasident : 

Professor Dr. Hernfrid Witte (Schweden). 

Vize-Prasidenten : 

Dr. W. J. Franck (Holland) und 

Professor M, T, M^nn (Vcrcin, Staaten), 
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Mitgliecler: 

Professor Dr. Fr. Chmklar (Tschcchoslowakei), 

Professor Dr. G. Brkdemann (Deutschland), 

Dircktor Alfr. Fastham (Kngland) und 

Direklor Chr. Stahl (Diinemark). 

Suppleanten : 

Herr VI. Bronvn (Verein. Staalcn) und 

Dr. A. Grisch (Schweiz). 

Iin Jahre 1989 incldele Dr. Chmelar, dass er von seinem 
Poslen im Vorsland der Sainenkonlrollstalion in Briinn zuriick- 
gelrelen war, und dass er infolgedessen, laul der Statulen, nicht 
glauhlc, mil seinen Auflragen in der Vercinigung fortfahren zu 
kdnnen. Herr K. Brown wurde dann ersucht, ihn iin Engcren 
Vorslande zu erselzen. 

Ohwohl die Priisidenlschaft schon am 1. Oklohcr 1987 nach 
Schweden \ersetzl worden war, erschicn es als notwendig dass 
das Sekretarial seine Tiitigkeil in Diinemark forlsetze, und dies 
am eheslen aus dem Grunde, dass der Druck der Kongressver- 
handlungen in Ziirich, die in der Zeitschrifl fiir 1988 einverleihl 
werden solllen, schon in Diinemark gemacht worden war. Aus 
diesem Aniasse erwies es sich als angehracht, den ganzen erwiihn- 
ten Jahrgang der Zeitschrifl in Diinemark herauszugehen. Vom 
Anfang 1989 aher wurde das Sekretarial nach Stockholm iiber- 
fiilirt, und als Sekreliirin wurde Friiiilein Britta Nkhrman 
angestellt. 

Keine Sitzung des Engeren Vorstandes ist seit dem Ziiricher 
Kongress gehallen worden, aher im August 1988 fand eine Zu- 
sammenkunft zwischen Dr. Franck, Friiulein Sjklby und dem 
Unterzeichnelen in Berlin stall zweeks einer Unterredung iiher 
die Angelegenheiten der Vereinigung. 

2. Mitglieder der Vereinigung. 

Die Vereinigung ziihlte im Jahre 1988 folgende Mitglieder, die 
sich den nachslehenden Jahresbeitragen unlerzogen haben: 


Agypten £20 Bulgarien £10 

Argenlinien £20 Diinemark £20 

Auslralien £ 40 Deutschland £ 50 

Belgien £10 Estland £10 
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Finniand £20 

Frankreich £10 

Grossbritannien £ 30 

Holland £20 

Irland £ 20 

Italien £ 50 

Jugoslavien £ 20 

Kanada £ 30 

Lettland £ 10 

Litauen £ 10 

Neuseeland £ 20 

Norwegen £ 20 

Palastina £ 10 

Polen £ 30 

Portugal £ 10 

Rumanien £ 20 

Schweden £ 20 


Schweiz flO 

Spanien £10 

Siid-Afrika £ 10 

Tschechoslowakic £ 30 

Ungarn £ 5 

Verein. Staaten v. Nord- 

Amerika $ 250 

Association of Official 
Seed Analysts of 

North America $ 50 

Danzig £ 21/2 

Eberswalde £ 2^^ 

Kurashiki, Japan £ 2V^ 

Lille (Institut d’Essais 
de Semences ct de 
Rcchcrches Agricolcs) £ 214 


Im Vergleich zuin vorigen Bericht hat die Vereinigung zwei 
neue Mitglieder in 1938 bekommen, und zvvar Portugal und Ebers- 
walde (Preuss. Versuchswesen f. Waldwirtschaft), wahrend 
Russland und Osterreich nicht niehr als Mitglieder fortbestehen. 
In 1939 blieb die Mitgliedschaft dicselbe, doch haben die Statio- 
nen im Protektora^ Bohmen und Mahren sowie diejenige in der 
Slowakei noch nicht Bescheid gegeben ob sic die Mitgliedschaft 
der fruheren Tscheckoslowakei ubernehmen wollen. 

Anfragen nach Mitgliedschaft sind von Griechcnland und 
Mexico eingegangen. 


3. Die Publikationen der Vereinigung. 

Von den »Mitteilungen der Internationalen Vereinigung fut 
Samenkontroilc» erschien gegen Ende des Jahres 1937 das 2. 
Heft des Vol. 9 mit 179 Seiten, 15 Abbildungen und 1 Tafel. 
Wahrend 1938 erschien, in 2 Heftcn, Vol. 10 init 722 Seiten und 
63 Ahhildungen im ganzen, von denen dcr Bericht iiber den 
Ziiricher Kongress und die in Zu.sammenhang damit gehaltene 
General versammlung 502 Seiten ausmachte. Wahrend 1939 ist 
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di^ Zeilschrift gleichfalls in 2 Hcften mit 203 Seiten und 11 
Abhildungen hcrausgekommen. In deinsclben Jahre hat der Ver-* 
fasser ausserdem einen Generalindex iiber die verschiedenen 
Publikalioncn der Vereinigung bis ziim Vol. 10 der »Mitteilungen» 
inklusive herausgegeben. Dieser Generalindex, der 55 Seiten 
umfasst, wurde zu dein Zwecke zusainmengestellt, den Mitgliedern 
nicht nur eine Obersicht iiber die Publikationen der Vereinigung 
zu geben, sondern auch damit sie die Aufsatze, Berichte und 
Untersuchungen, die auf den verschiedenen Gebieten der Sanien- 
kontrolle verdffentlicht worden sind, leichtnachschlagenkonnten. 

Im Jahre 1938 wurde, auf Kosten der Vereinigung und auf 
sowohi englischer als deutscher Sprache, ein von Dr. L. C. Dover 
zusaininengestellles Handbuch herausgegeben: »Leitfaden zur 
Untersuchung des Saatgutes auf seinen Gesundheitszustand» (59 
Seiten und 33 teilweise farbige Bilder). 

Infolge in der (Jeneralversainmlung in Zurich gefasster Be- 
schliisse wurden neue, etwas umredigierte internationale Unter- 
suchungsberichte gedruckt, die den Mitgliedern zu Selbstkosten- 
preis auf englisch, franzdsisch oder deutsch geliefert werden. Die 
neuen Forinulare wurden am 1. August 1938 giiltig. 

Krwiihnt sei auch, dass die Internationalen Vorschriften fiir die 
Priifung von Saatgut, auf Grund der Beschliisse der General- 
versaminlung in Zurich in umredigierter Auflage, in dein obener- 
wiihnten Kongressbericht cnthalten sind. Die Vorschriften traten 
auch am 1. August 1938 in Kraft. 


4. Vergleichende Samenuntersuchungen. 

Im Friihjahr 1938 wurden von dem Prasidenten folgende reine 
Samenproben zur vergleichenden Keimungsuntersuchung an 49 
Samenkontrollstationen in verschiedenen Teilen der Welt 
gesandt: von Rotklee (Trifolium pratense) 2 Proben, von Gelb- 
klee (Medicago lupulina), Kohlriibe (Brassica napus var. napo- 
brassica) und Wasserriibe (Brassica rapa var. rapifera) je 1 
Probe. In 1939 wurde alien in der Enquete teilnehmenden Statio- 
nen eine zusammenstellung der in diesen Untersuchungen gewon- 
nenen Ergebnisse zugestellt. Diese zeigten, dass es noch viel daran 
fehlt, bis diejenige Gleichfdrmigkeit bei der Beurteilung der 
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Keimungsergebnisse, die sich die Vercinigung als Haiiplziel auf- 
gestellt hat, erreicht wird. 

5. Die Tfitigkeiten der verschiedenen Ausschiisse. 

a) Ausschuss zur Untersuchung der S, M. fStrengeren Me- 
thode) und Q, M, (Schrielleren Methode), Der Vorsitzende des 
Ausschusses, Dr. K. Lkendertz, sandlc im Herbst 1937 Samen- 
proben zur vergleichenden Untersuchung heraus aber vorlaufig 
kann kein Bericht hieriiber gegeben werden. 

b) Herkunftsausschuss, Der eine Vorsitzende, Professor Dr. 
G. Gentner, hat einen Bericht iiber die Herkunftsbestiinmungen 
verschiedener Leguminosen in den »Mitteilungen der Internatio- 
nalen Vereinigung fiir Samenkontrolle» Vol. 10, S. 503 634 
erstattet (Rotkiee, Bastardklee, Weissklee, Inkarnalklee, Weisser 
Steinklee, Hornschotenklee, Sumpschotenklee, Wundklec und 
Esparsette). Der andere Vorsitzende, Dr. A. Grisch, ist init einein 
iihnlichen Bericht iiber die Herkunftsl)estiinmung verschiedener 
Graser beschaftigt. 

c) Hnrie-Samen-Ausschuss. Iin Friihling 1938 hat Prof. H. 
Witte an den Sarnenkontrollstationen zu Stockholm, K()i)en- 
hagen, Helsingfors und Hamburg Keimversuche in Erde mit 
hartschaligen Leguniinosensamen veranstaltet. Die Ergebnisse 
dieser Untersuchungen werden dieses Jahr in unserer Zeitschrifl 
publiziert werden. , 

d) Gesundheitsausschuss. Wie schon erwahnt hat Dr. L. C. 
Dover wiihrend 1938 ihren »Leitfaden zur Untersuchung des 
Saatgutes auf seinen Gesundheitszustand» herausgegeben. An 
einer anderen Stelle in dieser Nuinmer liegt ein Bericlit iiber die 
Tatigkeit des Gesundheitsausschusses vor. 

e) Beta-Ausschuss. Dr. J. Hahne und Dr. H. EciOEBrecht 
haben an verschiedenen Anstalten vcrgleichende Untersuchungen 
mit Beta-Samen veranstaltet, und die Ergebnisse hiervon werdeh 
in der Zeitschrift veroffentlicht werden. 

f) Publikations-Ausschuss, In betreff der »Mitieilungen dcr 
Internationalen Vereinigung fiir SamenkontroIle» wird auf Ka- 
pitel 3: »Publikationen)> verweist. Ausserdem hat Dr. Franck 
noch zwei Serien (4 und 5) des Literatur-Kartensystems an die 
Abonnenten herausgeschickt. 
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g) Forstsainen-Ausschuss. Dr. G. Lakon hal an verschiedene 
Anslaltcn Probcn zu vergleichcndcr Untersuchung herausgesandt. 
Die Krgehnisse werden bald moglicbst in unsercr Zeilschrift 
verdffentlichl werden. 


6. Internationale Samenkontrollkongresse. 

In VoL 10 der »Mittcilungcn der Inlcrnationalen Vereinigung 
fiir Sanienkontrollo liegt cin so ausfiibrlicbcr Bericht iiber den 
Vlll. Internalionalen Sainenkontrollk'ongress vor, dass eine 
Krwabnung dcsselbcn in diesem Zusainmenhang ganz iiberflus- 
sig soil! diirfle. Krwahnl sei docb, dass auf diesem Kongresse 
Hesehluss gefassl wurde, den IX. Internalionalen Samenkontroll- 
kongress 1940 in den Vereinigten Staaten Nord-Amerikas zu 
ballen. Am 8. Febniar 1938 wurde aueh im Congress der Verei- 
niglen Slaalen ein Beschluss zu diesem Zweeke gefasst, und die 
verschiedenen Liinder der Welt wurden eingeladen, sich bei 
diesem Kongresse \ertreten zu lassen. Mehrere Staaten meldeten, 
(lass sie leilnehmen wollten. wabrend andere eine abwartende 
Hallung einnahmen. Kin \orlaufiges, sehr inleressantes Pro- 
gramm des Kongresses und der in Zusainmenhang damit geplan- 
ten Kxkursionen wurde dcxdi vom Herrn K. Brown aufgestellt, 
aber im Herbst 1939 Iralen Kreignisse in Kuropa ein, die einen 
Aufsc’hub des Kongresses auf unbestimmle Zeil notwendig maeh- 
ten. Aus diesem (irunde ^^erdell Beriehle iiber Untersuehungen, 
die die \ersehiedenen Ausschiisse veranslaltet haben und wclche 
urspriinglieh zur Vorlegung auf dem geplanlen Kongress beab- 
siohtigl waren, \on Zeil zu Zeil in unsercr Zeitsehrift \eroffent- 
li(*ht werden. Sobald aber die rmstande es gestatten, wird die 
Leitung der Vereinigung die Frage wiederaufnehmen, einen inter- 
nationalen Samenkontrollkongress, wenn moglich in den Verei- 
niglen Staaten, zu veranstalten. 


7. Die finanzielle Stellung der Vereinigung. 

Kin Beriehl iiber die Rechenschaften der Vereinigung ist jahr- 
lich, nach beendigler Revision und Gutheissung der Revisoren, 
jedein Mitglied der Vereinigung zugeslellt worden. Die Rechen- 
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schaften von 1937 und 1938 sind wic friiher von Professor L. 
Bussard und Dr. E. Kitunen, diejenigen von 1939 aber von Dr. 
Kitunen und dem Revisorsuppleanten Dr. Mere rcvidierl worden. 
Dcr Kassenbestand betrug am 31. Dezember 1939 etwa 15.000 
schwed. Kronen oder etwa 940 £. 



Professor Dr. Georg Centner (1877—1940), 

Aiif seineiii Huhesitz in Ktlenherg (bei Bcrchlesgaden) vcr- 
schied am 19. Miirz Herr Professor Dr. Gkoro (iKNTnkr, dcr lang- 
jahrige Loiter der Abteilung fiir Sainenkonlrolle an der Bayer. 
Landesanstalt fiir Pfianzenbau und Pflanzenschutz in Miinchen. 
Die traurige Naehrieht von seineni pidtzlichen Todc kam fiir den 
grossen Kreis seiner Freunde und Bekannten vollkommen uner- 
warlet, denn vielc batten ihn noeh kurz vorher in voller Riistig- 
keit angetroffen. Ober seinen engeren Gesellschafts- und Wir- 
kungskreis hinaus war Professor Gentner durch seine Arbeiten 
auf dein Gebietc der Samenuntersuchung eine auch in interna- 
tionalen Faehkreisen wohlbekannte und hochgeschatzte Person- 
lichkeit. Seine Tatigkeit inncrhalb der Internationalen Vereini- 
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gung fiir Samenkontrolle, seine eifrige Mitarbeil an den ihr gestcll- 
ten Aufgaben brachte ihn in engste Fiihlung mil alien Jenen, 
die den Fortschritt in der Samenpriifung in wissenschaftlicher 
nnd organisalorischer Hinsicht zum Ziele ihres Lebenswerkes 
gesetzt haben. Bande aufrichtigsler Wertschatzung, ja Freund- 
schaft verbanden ihn init so vielen seiner Fachkollegen ini In- 
und Ausland. Es moge daher an dieser Stelle ein kurzcr Riick- 
blick auf sein Leben und sein Wirken staltfinden. 

Georg Gentner entstammte eincr soil Jahrhunderlen im sogen. 
Ries bei Nordlingen in Bayern ansassigcn schwabischcn Familie. 
Er wurde am 6. Dezember 1877 zu Wallerslein gcborcn. Dort 
und in Dillingen a. D. verlebtc er eine gliicklichc natiirvcrbun- 
dene Jugendzeit und bier wurde schon fri’ihzeitig der Grund zu 
seiner tiefvvurzelndcn Neigung zur Pflanzenwelt gelegt, dcr er 
sein ganzes Leben hindurch treu blieb. Bolaniker zu sein crschien 
schon dem Knaben als der schdnstc Bcruf und wenn (lentner 
sich vom humanistischern Gymnasium aus ziinachst auch zuersl 
der Pharmazie zuwandte, so sollle dies doch nur ein Obergang 
zu dem von ihm eigenllich angestrebien Lieblingssludium sein. 
Nach Beendigung seiner pharmazeulischcn Sludien an der Uni- 
vcrsital in Munchen im Jahre 1903 verlegte er sich ausschliesslich 
auf Botanik und erwarb im Jahre 1905 den Doklorgrad. Als Schii- 
ler und Assistent des Wellruf geniessenden Botanikers Profes- 
sor Karl V. Goebel arbeitele er noch bis zum Ende des Jahres 
1907 in dessen Institut. 

Im Jahre 1908 trat er in die Bayerische Agrikiilturbolanischc 
Anstalt, die nachmalige Landesanstall fiir Pfianzenbau und 
Pflanzenschutz in Munchen ein. Dieses damals noch jun^c Insti- 
tut stand unter der Leitung von Professor Dr. L. Hiltner, eines 
Schulers des Altmeisters der deutschen Samenkontrolle Fried- 
rich Nobbe. Gentner wurde bald einer seiner besten und erfolg- 
reichsten Mitarbeiter und kann daher als einer der Mitbegriindcr 
des Ansehens, welches die Munchener Anstalt in Wissenschaft 
und Praxis sich schon friihzeilig erw'arb, gelten. Im Jahre 1911 
wurde er mit der Leitung der sich kriiftig entwickelnden Ab- 
teilung fiir Samenkontrolle belraut. Dies gab seinem ganzen 
Schaffen die endgiiltige Pragung. Von jetzt an war sein Name 
unzertrennhar verbunden mit der Geschichte der weiteren Ent- 
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wicklung und deni Aufstieg, den diese Abteilung von kleinen 
Anfangen erfahren sollie. Dcr Weg fiihrte von der Einfuhrung 
der Sackplombicrung im Jahre 1912 fiir Klee- und Grassame- 
reien, die \on der Miinchener Anstall als erster in Deutschland 
eingcfuhrl wurde, bis zur Ausdehnung gesclzlicher Koiitroll- 
niassnahmen im Jahre 1934 auf die Erzeugiing und den Handel 
des gesamten Saatgules in Deutschland, wodurch sich die In- 
anspruchnahnie und der Aufgabenkreis der Miinchener Sanien- 
kontrolle um ein Vielfaches vergrdsserte, so dass eine Erweite- 
rung und ein Aushau in grossem Unifange notig war. Das Ver- 
dienst fiir das Gelingen dicser schwierigen Aufgabe isl in erster 
Linie dcr umsichtigen Leitung Gentners zuzuschrciben. Was 
aber seiner fast dreissigjahrigcn Tiitigkeit auf deni Gebiete der 
Sanicniirufung ihre iibcr seinen engeren Wirkungskreis weit 
hinausgreifende Bedeutung verlieh, war seine Arbeit an der Ver- 
tiefung der wissenschafllichen Grundlagen der Sarnenpriifung 
nach den verschiedensten Richtungen und die zahlreichen hieraus 
entsprungenen Verdffentlichungen. Die Anerkennung seiner 
wissenschaftlichen Leistungen verschaffte ihiii ausser einein 
Lehrauftrag ini Jahre 1923 an der Technischen Hochschule in 
Miincben im Jahre 1930 die Verleihung des Titels eines Profes- 
sors. Als deutscher Delegicrter nahin (ientner an den Kongres- 
seii der Internationalen Vereinigung fiir Sanienkontrolle seit 
dem Kongress in Cambridge 1924 regelmassig teil, nur beim Wa- 
geiiinger Kongress 1931 war er durch Krankheit verhindert sich 
zu beteiligen. Im Jahre 1928 wurde er in die Vorstaiidschaft der 
Vereinigung gewahlt. 

Wenn Gentner es auch stets ablehnte als ein »Spezialist» zu 
gelten sein vielseitiger nach den verschiedensten Zweigen 
inenschlichen Wissens drangender Geist liess keine allzu enge 
Begrenzung des Betatigungsfeldes zu - - so war er doch auf zwei 
Gebieten Autoritiit: in Fragen, die sich init dein Gesundheits- 
zustand des Saatgutes befassen, und in den Fragen der Her- 
kunftsbestiinmung und -beurteilung. Seit 1924 gehorte er den 
besonderen Ausschiissen der Internationalen Vereinigung zur 
Untersuchung dieser Fragen an. Nachdem Direktor Dr. Volkart, 
Zurich, 1925 die Leitung der Arbeiten des Provenienzausschusses 
niedergelegt hatte, wurde diese Aufgabe von der Internationalen 
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Vereinigung Centner iibertragen. So entslanden eine Reihe 
grundlegender Bearbeitungen und Zusammenfassungen, die in 
den »Mitteilungen der Internationalen Vereinigung» vcroffent- 
licht wurden. 

Mil der Hervorhebung der zwei hervorstechendsten Inleressens- 
gebiete in Centners wissenschaftlicher Arbeit, soil bier nur ungc~ 
fahr die Richtung seines Schaffens und seiner Verdienste ange- 
deutet sein. Eine vollstandige Darstellung und Aufzahlung aller 
seiner, wie schon erwiihnt, vielseitigen Veroffentlichungen wiirde 
weit iiber den Rahmen dieses Nachrufes hinausgehen. 

Als sich Centner am 1. Oktober 1938 vom Amte zuriickzog, 
da ahnte niemand, dass dem immer Schaffensfreudigen ein so 
nahes Ende bevorstehen sollte. Schien seine Aintsniederlegung 
doch mehr nur ein voriibergehendes Ausrasten und Sichsammeln 
zu weiterer Betatigung auf neuem und altgewohntem Arbeits- 
felde zu sein. Wer mit seinem Schaffen naher vertraut ^vaI^ 
wusste, dass dieser Mann noch inanches Problem in sich trug, 
dessen Reifung und Cestaltung die Stille seines Berghofes ihm 
vielleicht gebracht hatte. Allzufriih hat das Schicksal eingegrif- 
fen. Aber nicht nur jene, die Centner als Celehrten schatzten, 
werden seinen Hingang tiefschmcrziieh empfinden. Im Kreise 
aller, die ihn als Menschen naher kannten, wird man den stets 
hilfsbereiten, schlichten und leutseeligen Mann, reich an Lebens- 
erfahrung, wie an Wissen, den ausgezeichneten humorvollen 
Erzahler und Cestalter schwer vermissen und betrauern. Sein 
Andenken wird alien seinen Freunden, Schiilern und Mitarbeitern 
stets in ehrenvoller Erinnerung bleiben. 

E. M. Mkrl, Miinchen. 
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Georg Centner. 

1877 -1940. 


Am 19. Marz 1940 verschied im Alter von 62 Jahren dcr chc- 
malige Direktor der Samenkonlrollstation in Miinchcn, Regie- 
rungsrat Professor Dr. (jKORO Gentnkr. In der gegcnwartigen 
Numiner hat sein Nachfolger Dr. Merl einen ausfiihrlichen Nach- 
ruf liber ihn abgegeben, daruin heschranke ich mich darauf, nur 
seine Bedeutung in der Tiitigkeit der Internationalcn Vcreinigung 
fiir Samenkontrolle zu heriihren. 

Mit GexNtner ist jeinand dahingegangen, der iininer ein warmes 
Inleressc fiir die Internationale Sainenkontrollvereinigung ge- 
zeigt hat. Als aiiitlieher Vertreter des Deutschen Reiches hat er 
an den Samenkontrollkongressen in Gambridge (1924), Rom 
(1928), Stockholm (19»44) iind Ziirieh (1987) teilgenommen. 
Aiif dern Kongress zu Rom ^^urdc Gentner zum Mitglied des 
Kngeren Vorstandes gewiihlt, iind als soldier verhlieb er his zum 
Ziiricher Kongress, wo er wegen seiner bevorstehenden Pensio- 
nierung dieser Mitgliedschaft entsagle. Schon friiher, auf dem 
(’ambridger Kongress, wurde (iENTNER zum Mitglied des Pro- 
venienzaussehusses gewahit, und auf dem folgenden Kongress 
wurde er zum Vorsitzenden dieses Ausschusses ernannt, welchen 
Auftrag er bis zu seinem Tod hatte. 

Sowohl im Kngeren Vorstand als im Provenienzausschusse hat 
(lENT.NER eine hochgeschatzte Arbeit geleistet. Auf so gut wie 
alien Kongressen hielt er Vortrage liber Herkunftsbestimmungen, 
besonders betreffend Leguminosen. Seine Unlersuehungen und 
Zusammenstellungen hierliber resultierten u. a. in dem ausseror- 
dentlich inhaltsreichen und unifassenden Aufsatz »Die Her- 
kunftshestiniinung der Kleesaaten», in Vol. 8, S. 1 — 81 und Vol. 
10, S. 503—634 unserer Zeilschrift veroffentlieht. 

Gentner war in seinem speziellen Fach ein besonders kundiger 
und gewissenhafter Forscher, und daneben war er auch ein her- 
vorragender Botaniker, davon zeugen niehrere Publikationen, u. a. 
sein Aufsatz »OI)er die auf Kleearten und Luzerne auftretenden 
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Seidearten» (Praklische Blatter fur Pflanzenbau und Pflanzen- 
schutz 1932/33.) Sein letztcs Werk war das in Stuttgart 1938 
im Verlage von Eugen Ulmer erschienene Handbuch »Das gart- 
nerische Saatgut». 

Mit Centners Hinscheiden hat unserc Vereinigung ein hoch 
gcschatztcs Mitglied verloren, und es ist inir eine Hebe Pflicht, 
bier im Namen der Vereinigung einen letzten warmen Dank fiir 
alle die Arbeit, die er auf unsere Vereinigung in verschicdener 
Art verwandt hat, aiiszuspreehen. 

Eine gute, freundlichc und hoch geachtete Personlichkeit hat 
fiir immer unsern Kreis verlassen. Sein Name sei gesegnet. 

Hernfrii) WriTE. 


Georg Centner, 

1877- 1940. 

The former director of the seed testing station at Munich, Dr. 
Georg Centner, died suddenly on March 19, 1940, aged 62 years. 
His successor. Dr. Mere, has given in the present number a com- 
plete obituary, and I therefore confine myself to mention of his 
important activities within our Association. 

With Centner there went someone who had always shown the 
warmest interest for the International Seed Testing Association. 
As the official German representative he took part in the Inter- 
national Seed Testing Congress at Cambridge (1924), at Rome 
(1928), Stockholm (1934) and Zurich (1937). At the congress 
in Rome Centner was elected to tho Executive Committee of the 
Association, on which he remained until the Zurich congress, 
when he resigned from membership as he was shortly to retire 
from public activity. As early as the Cambridge congress Centner 
was elected to the Provenance Committee, of which he was 
appointed chairman at the following congress. 

Both in the Executive Committee and the Provenance Committee 
Centner’s work was highly valued. At almost all congresses he 
lectured on the determination of provenances especially in w^hat 
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concerns leguminous plants. His investigations and deductions 
in these matters resulted amongst other things in the full and 
inclusive monograph »Die Herkunftshestimmung der Kleesaaten», 
published in the Association’s periodical, Vol. 8, pp. 1 — 81, and 
Vol. 10, pp. 503—684. 

(iKNTNKH, who was ill his particular field an exceptionally able 
and conscientious investigator, was also an outstanding botanist, 
a number of publications bear witness, e. g. »t)ber die auf Klcear- 
ten und Luzerne auftretenden Seidearten» (Praktische Blatter 
fiir Pflanzenbau und Pfianzenschutz 1932/33). His last work was 
a manual, »I)as gartnerische Saatgut», which was published in 
1938 by Kugen Ulmer in Stuttgart. 

With (iKNinkk’s passing the Association has lost a much 
valued member, and although it is a sad duty I am glad here on 
behalf of the Association to come with a warm expression of 
thanks for the work that he has done for it. 

A good, friendly and much respected personality has left our 
circle for ever. .May his memory be blessed. 

HkR.WRII) WlTTK. 
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Comptes-rendus de livree, resumes. — Book>Reviews, 
Abstracts. — Bucherbesprechungen, Referate. 

C. W, C. van Belkom: Uienproefvelden en proefnerningen met uien 
1939. (Trial plots for onions and experiments 1939). — Piibli- 
catie Nederlandsche Uien Federatie, 1939, 51 p. 

The author divides the Dutch onions into three groups: 

The »Zeeuwsch Bruine» — The Zealand Brown 

The »Rijnsburger:& — The Rijn.shurg and 

The »Stroogele Xoordhollandsche» - The Yellow straw North Hol- 
land type. 

He gives a detailed description of these three and advises, in con- 
sideration of an efficient division of work, to grow strains of diffe- 
rent earliness. He further .strongly advocates to strike a great many 
strains from the assortment: only the best .selections of each group 
should be kept on. Among the foreign strains attention is paid to the 
so-called ».sweet onions as the Spani.sh .sweet onion is a formidable 
rival of the home-grown strains indeed. The author discus.ses the 
successful experiments which were made on .seed disinfection and 
then di.sease control is treated. 

Lastly experiments are mentioned which have been carried out by 
an American breeding method, whereby cuttings are used, in order 
to get a very early crop of onions. 

W. J. Franck. 


Edgar Brown: Preserving the viability of Bermuda Onion .seed. (Die 
Erhaltung der Lebensfahigkeit der Bermuda-Zwiebel.samen). 
Science Vol. 89, 1939, S. 292. 

Der Verfas.ser hat Zwiebelsamen teils in Papiertuten in gewdhnli- 
chem Zimmer, teils in KiihLschrank verwahrt, und hat Keimungsana- 
lyseii nach verschiedenen Zeitperioden bis zu 13 Jahren veran.staltet. 
Die betreffenden Samen batten eine urspriingliche Keimfahigkeit von 
94 % und einen Was.serhalt von 6,4 Die in versiegelten Gla.stuben 
verwahrten Proben batten ihre Keimfahigkeit beinahe ganzlich behal- 
ten, diese war namlich nach 13 Jahren 90 %, resp. 89 %. Von den in 
Papiertuten im Laboratorium aufbewahrten Samen keimten nach 3 
Jahren nur 36 %, und nach 7 Jahren waren diese Samen ganz tot. Bei 
Pflanzenzlichtung kann es von Bedeutung sein, die Leben.sfiihigkeit 
einer Samenprobe wahrend einer langeren Reihe von Jahren beibe- 
halten zu konnen. 


Hernfrii) Witte. 
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W. Davies: Temporary leys: comparison of Station-bred and com- 
mercial grasses in simple mixtures. (Kurzdauernde Grasflachen. 
Ein Vergleich zwischen geziichtetcn iind Handelsstiimmen von 
(iriisern in einfachen Mischiingen.) — Bull. Welsh PI. Breed. 
Sta. H. 15. 1-24. 1939. 

Der Verf. beschreibt einen Versuch uber die Beniitzung von geziich- 
leten iind Handelsstaiiimen von Engl. Raigras (Lolium perenne), 
Knaulgras (Dactylis glomerata) und Tirnothe (Phleum pratense) ini 
Ziisammenhang mit der Erzeugung von erstklassigen kurzdauernden 
(irasfeldern auf verhaltnismassig mageren Boden. Unler den gcgebe- 
nen Versuchsverhaltnissen war Knaulgras das ertragreichste Gras in 
den drei ersten Erntejahren, dann kam Engl. Raigras und schliesslicb 
Tirnothe (Vcrhaltnis 117:100:01). Im ersten Erntejahr, insbe.sondere 
in den Heiiparzellen, waren die Handelssaaten den geziicbteten Stiim- 
incn iiberlegen, aber im dritten Erntejahr waren die letzteren den 
Handelssaaten entschieden iiberlegen, .sowohl in bezug auf Gesamter- 
trag als aucb - und noch mehr - in bezug auf den Ertrag der ge- 
siiten Graser. Tirnothe macht sich nicht geniigend geltend in der Kon- 
kurrenz mit den anderen Arten, wenn es aber als das Hauptgras mit 
Rot- und Weissklee gesat wird, bildet das geziichtete Wcide-Timotbe 
cine schbne und ausserordentlich ertragreicbe Grasnarbe. Tirnothe 
muss jedoch als ein fiir Spezialzwecke zum Gebrauch in Mischiingen, 
in welchen es der Hauptbestandteil ist, geeignetes Gras angesehen 
werden. 

Im Aussaatjahre und wahrend der ersten Erntejahre ist Engl. Raigras 
im hoben Grade vorhcrrschend gegen Knaulgras und Tirnothe. Daraiif 
gleieht geziichletcs blattreiches Knaulgras blattreichem Raigras in die- 
ser Hinsicht. Gezuehtetes blattreiches Tirnothe zeigt keine Vorherr- 
.scliaft in der Konkurrenz mit den zwei anderen Griisern. 

Die Handelsstamme dieser Graser sind nicht ausdauernd, weder 
iinter Heu- noch unter Weideverhiiltnissen, und verschwinden .schnell 
iiach den ersten zwei Jahren. 

Tirnothe und Engl. Raigras sind schmackhafter als Knaulgras unter 
freien Weideverhiiltnissen, weil ein passendes Abweiden des blatt- 
reichen gezuchteten Stammes von Knaulgras .schwierig ist, be.sonders 
wahrend des dritten Erntejahres. 

Rotklee (Trifolium pratense, Montgomery Stamm) hat bei Einsaat 
eine bemerkenswerte Steigerung des Ertrages zur Folge. Er halte 
einen direkt vorteilhaflen Einfluss auf die Gra.ser, besonders im ersten 
und im zweiten Erntejahre. Zufuhr von Thomasmchl einen Monat 
nach der Saat erhbhte den Rohertrag, und das ganz besonders im 
ersten Erntejahr. Das Pho.sphat zeigte eine direkt stimulierende Wir- 
kung auf die Griiser, ehe es einen sichtbaren Einfluss auf die Legu- 
ininoscn ausiibte. Die iiussersl einfache Mischung von einem Gras mit 
Rot- und Weissklee war einer Mischung von filnf Griisern ncbst den 
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zwei Kleearten iiberlegen. Engl. Raigras zeigt eine Neigung zur Unter- 
driickung der Kleearten, hauptsachlich im ersten Jahre. Im zweiten 
Jahre wind Weissklee starker unterdriickt vom Knaulgras als vom 
Raigras. Weidetypen von sowohl Knaulgras als auch Raigras sind 
aggressiver als die Handelsstamme, ausschliesslich im Saatjahrc. 

R. O. Whyte. 

Uebersetzung von K. Sjelby aus den ^Herbage Reviews^. 7. No. 2. 1939. 


O. Engels: Neuere Erkenntnisse iiber die wichtigsten Spiirenelemente 
und ihre Bedeutung fiir die Landwirtschaft. (Recent sidelights 
on the most important trace elements and their importance to 
agriculture.) — Wiener Landw. Zeitung 1939, H9, pp. 81 — 83 
and 91 — 92. 

The author gives a survey of recent publications on this phase of 
plant nutrition and discusses in detail the effects of baron, copper, 
manganese, iodine and magnesium. Particular endeavours have been 
made to establish the maximum quantities of certain chemical com- 
binations of the individual trace elements which may be given to 
plants without causing damage or poisoning. In the case of some 
trace elements their indispensability is evident as a means of pre- 
venting diseases. E. g. boron as a preventive against attacks of Phoma 
belae (Rostr.) Oud. on beets and scab (Actinomyces) on potatoes. 
The application of copper and manganese salts have also proved to 
be effective against troubles arising from deficiencies of these ele- 
ments in the soil. 

E. Rogenhofer. 

♦ /Translated by K. S.iklby. 


W. J. Franck: Waardebepalende eigenschappen van zaaizaad en haar 
beoordeeling (Properties determining the value of seed corn 
and their appreciation). — Tjeenk Willink, Zwolle, 1940, 331 p. 
Dutch. 

In the preface the author points out the fact that ignorance and 
insufficient technical knowledge regarding seed are the cause of 
much trouble in the treatment, storage and trade in seed. In writinit 
this manual it was his purpose to supply general knowledge concer- 
ning seed to those interested. 

In Chapter II we find observations on the definitions pure seed, 
inert matter, harmful impurities and the grade of cleaning. Both the 
stronger and quicker methods used for the purity analysis are treated, 
their advantages and drawbacks. A separate paragraph contains in- 
formation of the main principles for cleaning seeds grown by con- 
tract, followed at Wageningen. 
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(Chapter III deals with germination and the terminology in connec- 
tion with it. Full particulars are giv'en regarding the object of the 
ordinary germination test, its connection with field growth and the 
determination of the sanitary condition, which is closely related 
with it. Again separate paragraphs on germination speed, duration of 
germination, seedling vigour, and on failure through delayed germi- 
nation caused by insufficient after-ripening, impermeability or growth 
inhibiting substances, follow. Instructions are given which tend to 
I)romote uniformity in germination tests, together with a detailed 
description of the germs of beans and peas which are to be consi- 
dered abnormal or without value. The author also provides informa- 
tion on the value of hard seeds of Leguminosae. Another paragraph 
mentions the biochemical and physical methods by which one can 
determine the vitality of seed, Kidmanns method being specially men- 
tioned. 

('.hapler IV deals with two definitions which are specifically Dutch, 
viz: Intrinsic value and Normal figures, which are not yet used 
abroad. 

In (Chapter V the importance of determining the sanitary condition 
which also influences seed value is treated, followed by a general 
classification of the more common infections, their depreciating in- 
fluence and the value of seed disinfection. 

(Chapter VI describes the influence of the moisture-content on the 
functions of the living seed corn, discussing the inferiority of not 
sufficiently ripened, sjirouted or mutilated seeds. 

In Chapter VII follows a detailed discussion on interior factors as 
provenance, genuineness of species and descent. Special notice is 
taken of the origin of grass- and clover seeds and the choice of varie- 
ties of agricultural, horticultural, and forest seeds; the general prin- 
ciples followed in the determination of origin and genuineness of 
variety are discussed. Tables are given for a classification of species 
and strains of some important agricultural crops cultivated in the 
Netherlands, such as beets, rape seeds, beans and peas. When treating 
origin a separate paragraph has been dedicated to the definitions 
»pedigree<U and »certified» seeds and to seed inspection in the 
Netherlands. 

In C.hapter VIII are mentioned the various important properties of 
seed, as weight, size, specific gravity, bushel weight and grading. 

The last Chapter (IX) mentions several important qualities when 
appreciating seed for technical purposes. Discussions follow on 
colour, gloss, smell, age, duration of vitality (viability), storage, sensi- 
tiveness to sprouting, value of hulled seeds, kernel texture and kernel 
starchiness of cereals, baking quality of wheat, malting quality of bar- 
ley, »semi-sterility» of rye, nutritive value of oats, and market value 
of various seeds. 
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A long list of literature arranged according to the chapters, with 
the ten last years’ titles for the greater part consulted by the author 
in composing the manual, can he considered of practical value for 
those who have not full command of the Dutch language. 

An extensive index containing many technical terms adds to the 
usefulness of this book. 

Autorreferat. 


E, Jakes: Die praktische Anwendung der Wuchsstoffe in Landwirt- 
schaft und Gartnerei. (The practical use of growth substances 
in agriculture and horticulture.) — Wiener Landw. Ztg. 1939, 
80, pp. 170 — 171 and 178 — 179; C text illustrations. 

The author discusses in the first place the most important growth 
substances as well as the numerous commercial preparations in gene* 
ral use, whether in the form of pastes or solutions of definite concentra- 
tions. He then gives a detailed account of the possibilities of apply- 
ing these growth substances in agriculture and horticulture and refers 
to the quicker and more reliable development of the root-system of 
cuttings that may be obtained by their use and to the fact that in 
grafting a quicker union may be obtained following their application 
to the cut surface of the graft or the parent stock. The point is also 
emphasized that growth substances favour the healing of mechanical 
or pathological injuries to fruit trees and other useful plants. Further- 
more by treating the seed or watering the young seedlings with solu- 
tions of growth substances a quick anti vigorous growth is obtained 
which is particularly noticeable in the case of plants which form 
tubers. 

In the case of poor* germinating seed a supply of growth substance 
will always promote germination, but it is not possible at present to 
give general prescriptions of the treatment; on the other hand, pre- 
scriptions of the kind and degree of conceirtratron of the most suitable 
substances have to be given in each individual case. 

E. Rogknhofkr. 

• / Translated by K. S.JKLnY. 


J. A, Jansen en /. liietsema: Spruitkoolvarieteiten op zandgrond. (Ro- 
senkohlvarietaten auf Sandhoden). - Meded. Tuinbouwvoor- 
lichtingsdien.st No. 12, 1939, S. 1 — 28. 

Der Verfasser bespricht die Resultate einer Serie Kulturversuche 
mit etwa vierzig Rosenkohlvarietaten (hollandischen, franzosischen, 
deutschen, englischen und danischen). Diese werden ausfuhrlich be* 
schrieben und mit Hilfe von 42 Photos verdeutlicht. Dann berichtet 
er iiber seine Beobachtungcn betrcffend die Quantitat und Oros.se, die 
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Prodiiktionszeit, F’estigkeit, Farbe, Form und den Geschmaek des Ro- 
senkohls. Dern Verfasscr nach gibl es cin Ziisammenhang zwischen 
hoher Produklion, Friihreife, Festigkeit iind Hohe der Pflanzen. 

W. J. Fkanck. 


LI. /. Jones: Pasture management and its effects on the sward. (E. 135 
Penglais field.) (Weidenbewirtschaftung und ihre Wirkungen 
auf die (irasnarbe. - - E. 135 Penglais Feld.) Bull. Welsh PI. 
Breed. Sta. H. 15. 40—129. 1939. 

Der Verf. erslattet einen Bericht iiber das Verhalten von Grasnarbcn, 
<lie sich in ihrer botanisrhen Zusammensetzung wesentlich unterschei- 
den bei einer grossen Anzahl weit verschiedener Bewirtschaftungs- 
systeme. Die dadurch gewonnenen Erfahrungen zeigen, dass das Be- 
wirlschaftungssystern, deni cine Grasnarbe unterworfen wird, fiir 
folgende Faktoren entscheidend ist: 

a) den Gesamtertrag an (irunfutter. 

b) den Beitrag jcder einzclnen Art, 

c) den Pfinnzentyp, sogar innerhalb einer Art, der in der Gras- 
narbe die Oberhand gewinnt. 

Dauerndes Bewoiden bewirkt eine aus einer grossen Anzahl von 
kleincn Wurzelsprossen bestehende (irasnarbe, wohingegen aber bei 
gelcgentlichem Beweiden und insbesondere bei fehlendem Weidegang 
eine Grasnarbe entsteht, die aus einer kleineren Anzahl grosser Wur- 
zelsprosse besteht, Obwohl dies teilweise der direkten Wirkung der 
Weidetiere, welche die Pflanzengrbsse durch stiindige Entbliittrung 
reiluzieren, zugeschrieben werden muss, ist es jedoch hauptsachlich 
in einer .\enderung der botanischen Zusammensetzung begriindet, 
indem Pflanzen, die normal eine grdssere Anzahl kleiner Wurzelsprosse 
aufweisen, in stark abgeweideten Parzellen reichlicher sind als auf 
den weniger oder nicht abgeweideten Arealen. Dies ist zutreffend 
sowohl bei verschiedenen Arteii als auch bei verschiedenen Staminen 
Oder Wachstumsfurmen innerhalb einer Art. Diese sich gut bestocken- 
den Pflanzen haben gewdhnlich ein rnehr niederliegcndes Wachstum 
als die Pflanzen mit wenigeren Wurzelsprossen, von denen jeder 
Spross grbs.ser ist. Auf die.se Wei.se ist die Gefahr einer Beschadigung 
des ersteren Pflanzentypus durch starkes Abweiden geringer, wiilirend 
der letztere mit seinem aufrechteren Wach.stum einer Beschiidigung 
durch die Weidetiere mehr ausgcsetzt i.st, dagegen aber fur Ueber- 
leben zwi.schen den hoher wachsenden Pflanzen mehr geeignet ist. 
Dies zeigt, dass die Reichhaltigkeit irgend einer Pflanze in einer Gras- 
narbe von folgenden Faktoren abhiingt: 

a) ihr Verhalten beim Abweiden, indem einige Arten das Abweiden 
viel besser vertragen als andere. 
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b) das Verhalten der iibrigen anwesenden Arten und ihren etwaigen 
Einfluss auf die betreffende Art. Einige Arten gedeihen beim Abwei- 
den nicht, treten aber sehr hervor und werden vorherrschend, wenn 
ein Abweiden nicht stattfindet. 

Die botanische Zusammensetzung einer Grasnarbe hiingt soinit von 
dem Verhalten der verschiedenen anwesenden Pflanzenarten unter 
den verschiedenen Bewirtschaftungsverhaltnissen und ebenfalls von 
ihrer Widerstandsfahigkeit gegen die Vorherrschaft der iibrigen Be- 
standteile der Grasnarbe under diesen Verhaltnissen ah. 

R. O. Whyte. 

Uebersetzung von K. Sjelby aus den ^Herbage Reviews^. 7. No. 2. 1939. 


A, Kiser: Nogle Laboratorieinetoder til Besteinnielse af Spireevnen 
hos Havre, sammenlignet med Spiringen i Marken. (Einige La- 
boratoriumsmethoden zur Feststellung der Keimfiihigkeit bei 
Hafer im Vergleich mit dem Auflaufen auf dem Felde). — Tids- 
skrift for Planteavi, 44. Bd., S. 468 -485. 

Die mit Haferproben in den Jahren 1932, 1938 und 1939 vorgenom- 
menen Versuche bezweckten, einen Vergleich zwischen der Keimung 
von Haferproben im Laboratorium und ihrem Auflaufen auf dem 
Felde anzustellen. 

Im Laboratorium wurde die Keimfiihigkeit nach folgenden Melho- 
den festgestellt: 

1) in Sand ohne Bedeckung, 

2) in Sand mit einer 2 cm dicken Sandschicht, 

3) nach der Methode Eidmann. 

Die Keimpriifung jn Sand ohne Bedeckung wird an der danischen 
Staatssamenkontrolle bei Getreide gewohnlich angewandt. 

Die Methode in Sand mit Bedeckung wird u. a. bei (ietreide in der 
schwedischen Samenkontrolle durchgefiihrt. 

Die Methode Eidmann besteht darin, dass vorgeweichte und durch- 
geschnittene Korner in eine 2%ige Lbsung von Natriumbiselenit 
gebracht werden. Falls die Korner keimfahig sind, werden die Keime 
rotgefarbt; bei toten Samen bleibt der. Keim ungefarbt. Es kommen 
auch Korner vor, bei welchen die Keime teilweise rotgefarbt wer- 
den; solche Korner sind nicht als keimfahig anzusprechen. 

Aus den Korrelationskoeffizienten und den Kurven ist ersichtlich, 
dass es nach alien drei Laboratoriumsmethoden im grossen und gan- 
zen moglich ist, die Proben in der richtigen Reihenfolge nach ihrem 
Auflaufen auf dem Felde einzuordnen. Die am schlechtesten keimen* 
den Proben waren jedoch 1938 und 1939, im Vergleich mit ihrem 
Auflaufen auf dem Felde, zu gCinstig beurteilt worden. Dies ist 1932 
nicht der Fall gewesen, well daraals die Keimungsverhaitnis.se auf 
dem Felde ausserordentlich gtinstig waren. Zwischen den beiden 
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ersten Keimprufungsmelhoden im Laboratoriuni war kein bemerkens- 
werler Unterschied vorhanden, und die Melhode Eidmann war prak- 
lisch gesehen den beiden anderen Methoden gleichziisctzen. Das Resiil- 
tat nach der Methode Eidmann ist jedoch weniger zuverlassig, weil 
sie nur 1938 und 1939 mil einbezogen war. Indesscn zeigen die vor- 
liegenden Ergebnisse offenbar, dass diese Methode weiterhin gepriift 
werden muss. U. a. muss ihr Wert bei der Feststeljung der Keim- 
fiihigkeit von keimunrcifen, ruhenden Samen niiher iintersucht wer- 
den, weil bei diesen Samen die Verwcndung der gewohnlichen Metho- 
den grosse Schwierigkeiten bieten und manchmal zu weniger ziiver- 
lassigcn Ergebnissen fiihren kann. 

A. KJii:R. 

/ Ueberselzl von K. Sjklby. 

Albert Ijeiuin: Eramsliilining av tetraploid rddklover. (Herstelluiig von 
tetraploidem Rotkiee). Sveriges Elsadcsforenings Tidskrift, 
I., 1949, S. 115 124. Schwedisch mil englischer Zusammen- 

fassung. 

Tetraploider Rotklee ist durch Colchicinbehandlung hergestclll 
worden. Die Samen wurden mit Colcliicinlosungen behandelt, und 
naeh der Keinuing wurden die Vegetationspunkte mit Colchicinagar 
mehrmals uberpinsell. l^rn die tetraploiden Vegetationspunkte vom 
diploiden und mixoploiden (lewebe abzusondern, wurden einige der 
behandciten Pflanzen in kleine Stecklinge geteilt. Obgleich die meisten 
J)chandelten Pflanzen und Stecklinge in Diploidie zuriickfielen, ergaben 
sieh doeh einige tetraploiden Hlulencnlspaltungen. Durch Kreuzung 
zwischen solche Ihiiten wurde eine letraploide Xachkommenschaft 
von ()9 Pflanzen erhalten. Die Tetraploiden zeigen die gewohnlichen 
riesenhaften Eigeiischaften und ihre Lebensfiihigkeit ist derjenigen 
der Diploiden uberlegen. 

Aulorreferat. 


K. Meyer: Zur Keniitnis der aus Kieinasien nach Mitteleuropa mit 
tiirkischer Gerste und Hulsenfriichten eingeschleppten Unkraut- 
samen. (A contribution to our knowdedge of the weed seeds 
imported from Asia Minor to Central Europe wdth Turkish 
barley and leguminous seed.) — Der Forschungsdienst, Vol. (i, 
1938. pp. 332 — 341; 0 text illustrations; 1 table. 

The author gives a detailed summary of about 300 plant species, the 
seeds of which w*ere found as extraneous matter in Turkish barley 
and Turkish legumes (vetches and beans). The identification of the 
individual weed species is of particular interest to seed testing work, 
since a great number of these may be used as characteristic criteria 
in the determination of provenance. Some of the species in question. 
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which are more or less cosmopolitan, are also distributed in Germany, 
but the majority belong ^o the Mediterranean flora region. In order 
to stop the further introduction of many injurious weeds into Ger- 
many, the author recommends that all the cleanings from Turkish 
seed should be used for poultry food. 

E. Rogenhofer. 

/ Translated by K. Sjeujy. 

W. E, J, Milton: An experiment on the yield and persistency of strains 
of grass and clover species grown in mixtures, and an experi- 
ment on the blending of species in simple mixtures. (Ein Ver- 
such liber den Ertrag und die Ausdauer von in Mischungeu 
angebauten Gras- und Kleestammen sowie ein Versuch iiber 
die Zusammensetzung der Arten in einfachen Mischungen.) - 
Bull. Welsh PI. Breed. Sla. H. 15. 25-39. 1939. 

Der Verf. bespricht zwei Versuche: 

1) Ueber die Saat und die Ausdauer von in Mischungen unter prak- 
tischen Verhaltnissen angebauten Stammen. Dieser Versuch hat Unter- 
schiede im Ertrag sowie in der Wirkung von Diingemitteln und in der 
Bestockung gezeigt. Mischungen von einheimischen Stammen oder 
von einheimischen und Handelsstiimmen haben bessere Heuertrage 
gegeben als diejenigen, in denen einheimische Stanime in Minderzahl 
waren oder ganz fehlten. Eine bessere Wirkung der phosphorsauren 
Diingemittel in bezug auf Ertrag wurde bei den einheimischen und 
halb-einheimischen Mischungen erzielt. Wenn Kali, Phosphorsiiurc 
und Stickstdff hinzugefugt wurden, erhohten sich die Ertriige. 

2) Ueber die Zusammensetzung der Arten in einfachen Mischungen. 
Dieser Versuch zeigte, dass eine Mischung von zwei Griisern Mi- 
schungen mehrerer Arten im Weideertrag gleich sein konnte, dass 
aber die gewohnliche Zusammensetzung von hochwachsenden und 
niedrigen Grasern mit Rot- und Weissklee ein wenig hohere Ertnige 
ergab. 

R. O. Whyte. 

Uebersetzung von K. Sjelby aus den ^Herbage Reviews^. 7, No. 2. 1939. 

O, Nieser: ('her das Auftreten von Helminthia echioides (iaerln. und 
Ceniaurea solsiitialis L. in Luzerne- und Rotkleeschlagen im 
Hunsriick, sowie im westrheinischen Deutschland uberhaupt. 
(On the occurence of Helminthia echioides Gaertn. and Cc/i- 
taurea solstitialis L. in lucern and red clover fields in the Huns- 
riick and in the part of Germany west of the Rhine in general.) 

Der Forschungsdienst, Vol. 6, 1938, pp. 435 — 436. 

As the result of a comprehensive tour of inspection made in the 
r^ion of the Nahe valley, the Saar and the Hunsriick the author found. 
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in most oases, that when llelminthia or Centaiirea solstitialis were 
established in the crop the seed sown in the fields always originated 
from Provence. (Consequently, when seeds of both these weed species 
- - which are indicative of the provenance ~ were found in lucern 
or red clover seed harvested in Gennany it was always the produce 
of South European seed and never of genuine native seed. Normally, 
the weed species indicative of the provenance will disappear after the 
first or the second year of cultivation so that their occurrence in (ler- 
many is always to be considered as temporary. The author conclu- 
des that red clover or lucern seed produced in Germany and con- 
taining seeds of llelminthia or Ceniaurea solstitialis can not be desig- 
nated as native (lerman seed. 

K. Roc.knhofkr. 

/Translated by K. S.jkl»y. 


Fredrik Nilsson: Fdrsdk med olika slammar av alsikekldver. (Ver- 
sucbe mil verschiedenen Stammen von Bastardklee). Sveriges 
rtsadesforenings Tidskrift, 1941), S. 125 — 148. Schwedisch 
mit englischer Zusammenfassiing (Experiments with different 
strains of alsike clover). 

In der Einleitung wird eine kurze ('bersicht iiber die Ergebnisse 
friiherer Versuche mit Bastardklee in Schweden gegeben. In Svalbf 
wurden verschiedene Herkiinfte von VVittj: versucht, der feststellte^ 
dass schvvedischer Bastardklee im allgemeinen ^ mehr produziert als 
auslandische Typen. Besonders der kanadische Typus erwies sich 
von geringem Wert zu sein weil ungenugend winlerharl. 

Die Ergebnisse der Versuche mit Bastardklee an der Hauptstation 
und den Zweigstellen des Schwe<lischen Saatzuchtvereins sind tabu- 
larisiert worden. In Siidschweden hat der diinische Stamm (Hofle sehr 
gule Hesullale gegeben, ausgenommen die Kalmarstation, wo im troc- 
kenen Klirna der Stamm Svea mit grosserem Erfolg gebaut wird. Einige 
lokalen Stiimme in Mittelschweden scheinen wertvoll zu sein, beson- 
ders im zweilen Erntejahr. Sehr interessanl ist der norrliindische Eko- 
typus von Bastardklee, der dem sudlichen Typus ganz ungleich ist. Er 
ist niederliegend mit kleineren Blattern und kiirzeren Stengelgliedern, 
ist sehr w interhart und hat sich als mehr ausdauernd als der siidliche 
Ekolypus des schwedischen Bastardklecs erwiesen, welcher an seiner 
Stelle viel krafliger ist. 

Autorreferat. 


Th, C. Oudemans: Megastigmus spermatrophus Wachtl. ecn gevaarlijk 
vernieler van het zaad van Pseudotsuga Douglasii (^arr. (Me- 
gastigmus spermatrophus Wachtl. ein gefahrlicher Schadling 
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tier Samen von Pseiidotsuga Douglasii Carr). — Nederlandsch 
Boschbouwkuiidig Tijdschrift, 13 - 2, 1940, S. 41 48. Hol- 

liindisch. 

Dr. Oudemaiis inacht aiifiiierksain aiif die Tatsache, dass sein Vater, 
Dr. J. Th. Oudemans, seit 1914 wiederholt aiif das VorkoniincMi von der 
Schlupfwespe Megast. sperm. Wachtl. in Samen von der Doiiglasie 
hingewiesen hat. Bci der Douglassamenernle auf »Schovenhorst» iind 
auf verschiedenen anderen nicderliindischen Baiimschulen konnte 
man feststellen, dass Megast. sperm, sehr oft in den Niederliinden 
vorkommt und in manehen .lahren den Doiiglassamen bedeiilende Sohii- 
den zufiigt. 

Auch die Jahresberiehte (von 1924 — 1939) der Reichsversuchssta- 
tion fiir Samenkontrolle zu Wageningen zeigen, dass der Befall 'w^iih- 
rend mehrerer Jahre als eine crnste Gefahr fiir den niederlandisehen 
Anbau von Douglas- und anderen Koniferensamen anzusehen ist. 

Die Ursache des bcdeutenden M. befalls der in 1939 geernteten Sa- 
men suchte Schreibcr in der Tatsache, dass der Friihjahrsfrost viele 
weibliche Bliiten zerstort hatte, und dass die Wespchen die noch vor- 
handenen, nicht erfrorenen Bliitenstande verhaltnismassig sehr stark 
angriffen. 

Dr. Oudemans schliesst mil der Mitteilung, dass er nach einer prak- 
tischen Methode sucht, welche die sich in den Samen befindenden 
Larven zu toten vermag. In einem Versuch die Larven durch eine 
Erhitzung von bis 52® C zu toten ist aber dies nicht gelungen. Um 
die.ses Ziel zu erreichen, setzte sich Dr. Oudemans init dem >Pflanzen- 
pathologischen Dienst» zu Wageningen in Verbindiing, wo man sich 
bcreit erkliirt hat, Versuche mil verschiedenen chemischen Milteln 
anzustellen. 

Wenn man kein Mitlel findet die Larven zu toten ohne die Keim- 
kraft des Samens herabzusetzen, so bleibt vorlaufig nichts anderes zu 
tun iibrig, als die angegriffenen Samen ein Jahr lang in einem gut ver- 
schlossenen Sacke liegen zu las.sen. Die Larven entschliipfen niimlich 
im Friihjahr und werden auf diese Weise zwischen den Samen in 
kurzer Zeit zu Grunde gehen. 

W. J. Fran.ck. 


/?. G. Stapledon: The e.stabli.shment and maintenance of temporary 
leys. (Die Anlegung und Erhaltung kurzdauernder Grasflachen.) 

Bull. Welsh PI. Breed. Sla. H. 15. 130^50. 1939. 

Der Verf. hespricht die praktischen Folgerungen und Tendenzen 
der in den drei anderen aus den »Herbage Reviews^ referierten Arbei- 
ten behandelten Resultate im Zusammenhang mil den durch andere 
laufende Versuche Oder durch friiher durchgefiihrte Versuche gewon- 
nenen Erfahrungen. Die Frage der Anlegung und der Erhaltung kurz- 
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dauernder (Irasfliicheii wird iintcr folgenden Ucberschriflen behan- 
delt: 1) Einfliiss der Heweidung und tierischer Abfalle auf die Lei- 
slungsfahigkeil und die Ausdauer, 2) Thomasniehl, Gras und Klee, 
3) die verschiedenen (irasstainiTie, 4) die Wichtigkeit schinackhafter 
Griiser und 5) die Sameninischung. 

H. (). Whyti:. 

Ueberselzung von K. Sjklhy aus den ^Herbage Hevie\vs». 7. No. 2. 1939, 


Vivian K, Toole: (ierininalion of the Seed of Poverty grass, Daniho- 
nia Hiiivata. (Die Keiiming der Sarnen von Danihonia s])icata.) 

- Journ. of the Amer. Soc. of Agron. 31(11): 954 965, 1939. 

Kin Versuch, mu die fiir die Hdebstkeinuing von Danihonia spi- 
raia (L.) Heauv. niitigen Verhaltnisse festziistellen, wiirde niit /wei 
Proben dieser Art durchgefuhrt. Die Sanienhiille hat scheinbar einen 
heuiinendeh Kinfluss auf die Keimung, was sich aber wahrscheinlich 
auf die Heiuniung des f.uftwechsels zuruc'kfuhren lasst, weil die Hein- 
nuing der Wasserabsorption gering isl. Vorkuhlung bei 3° (' wiihrend 
63 Tage oder Vorbehandlung niit annahernd 71 V( Schwefelsaure 
fiir 30 45 Minuten zeigte sich als wirkiingsvoll l)ei der Bekiiinpfiing 

des heiunienden Kinflusses der Sanienhiille. Xiichst der Ausschaltiing 
dieses heiunienden Faklors nach den obenerwiihnten Methoden spielt 
die Keiinteniperatur und inoglicherwidse aiudi Licht sowic die Vor- 
geschichte der Probe eine wichtige Holle. Die Hbchstkeiinung vor- 
behandelter Sarnen wurde bei Wechselteinperatur, d. h. Ziininerlein- 
jieratur bis 35'’ (", erziell. 

V. TooiJ*:. 

/ Kebersel/l von K. Sji.i.hy. 


G. Vinveni: Die Wandelbarkeit der Nadelholzsanien und der aus ihnen 
gezogenen Pflanzen. (Variations in coniferous seeds and in 
the plants produced from such seeds.) Forstwissenschaft- 
liches ('entralblatt, 61, 1939, No. 8, pji. 250' 255 ((ierinan). 

The results of examinations of the variations found in coniferous 
seeds are reported and also the influence of these variations on the 
plantlets produced. The factors influencing seed variability may be 
divided into three group.s, viz. (1) the position of the ovule in the 
cone or of the cone on the tree (Topophysis acctirding to Moi.iscii), 
(2) those qualities of a part of the tree which are determined by age 
or course of life (Zykiophysis according to Si-kliokr), (3) the quali- 
ties re.sulting from the influence of the environment (Periphysis 
according to HOsukn). 

With regard to Topophysis the examinations conducted by the 
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author on material from the former Czecho-Slovakian Free State 
showed that in the case of cone samples of spruce and pine the 
central third of the largest cones contained the heaviest seeds and 
the upper third of the smallest cones the lightest seeds. The seeds 
from cones which averaged 10.9 cm in length produced plantlets 4,7 
cm long, while those from cones of 7.6 cm in length developed plant- 
lets only 3.4 cm long. The seeds from the upper and the lower thirds 
of the cones produced plantlets 3.7 and 3.6 cm long respectively, 
while the length of the plantlets produced by seeds from the central 
third of the cones was 4 cm. 

As far as Zyklophysis is concerned it was established that the 
length of the cones and the absolute weight of seed are influenced 
by the age of the mother-tree. The maximum length of cone was 
reached by the 40 — 100 year old spruces and by the 60 — 100 year 
old firs. The highest absolute weight of seeds was shown by 60 — 100 
year old firs and spruces. The length of plants produced by seeds 
derived from trees of different ages did not present any remarkable 
differences. 

In the Periphysis the author examined the influence of the locality 
factors, especially those of altitude. He found that spruce cones 
produced at the higher altitudes were generally shorter and contained 
a smaller quantity of full seeds than those from lower altitudes and 
furthermore, that the absolute weight of seeds decreased as the alti- 
tude increased. The plantlets produced by the ^mountain seed» were 
smaller in the first year than those, that developed from »seed from 
the plains^. 

J. Nadvornik. 

/ Translated by K. Sjki.by. 


Hernfrid Witte: Om kornslorlekens vaxlingar hos timotej i olika 
landsdelar och hos olika sorter. (Pber die Variation des Trocken- 
gewichtes der Timolheesamen in verschiedenen Teilen Schwedens 
und bei verschiedenen Sorten). — Medd. fr&n Statens Centrala 
Frokontrollanstalt Nr 15, 1940, S. 71. Schwedisch mit englischer 
Zusammenfassung. 

Der Verfasser betont einleitend, dass die Korngrosse bei verschie- 
denen Samenproben eindr und derselben Pflanzenart ganz erheblich 
variieren kann, infolge vieler ausseren Bedingungen, wie Wetterver- 
haltnisse wahrend des Wachstums, Beschaffenheit des Bodens, Nah- 
rungsversorgung, technische Kulturbedingungen und, insbesondere, 
die Reinigung und Sortierung der Samen. Um zu ermitteln, in welchem 
Grade das Klima auf die Korngrosse des Timothees einwirkt, hat der 
Verfasser eine Zusammenstellung von Angaben uber die Korngr5s.se 
des Timothees in verschiedenen Teilen Schwedens gemacht. Der Stoff 
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wiirde von Saalgutausstellungen hauptsachlich wahrend der Jahre 
1927— 1939 in Bezug auf das 1000-Korngewicht ausgestellter Proben 
zusamrnengebracht. Aus der Zusammenstellung, wo die Regieriings- 
bezirke von Sud bis Nord geordnet worden sind, geht hervor, dass die 
Korngrosse des gewohnlichen Timothees durchschnitllich am kleinsten 
in Siidschweden ist, und dann eine Neigung zur Zunahme zeigt, jc 
nordlicher das Saatgut produziert worden ist. Gewisse neue Sorten 
schwedischer ziichtung, wie Gloria und Karnpe, werden bisweilen als 
kleinkorniger als die gewohnliche Handelsware behauptet. Die Unter- 
suchung ergibt aber, dass so nioht der Fall ist, da das 1000-Korn- 
gewicht dieser Sorten in verschiedenen Teilen des Landes etwa 
dasselbe wde bei gewohnlicheni Timothee ist. 


Autorreferat. 


4c Jaarboekje van bet Nalionaal (Somite voor Brouwgerst [NaG.oBroiiw]. 
(Viertes Jahrbiichlein des Xationalen Komitees fiir Braugerste 
[ NaCoBrouw] ). — N. V. Drukkerij en Uitgeverij Leiler-Nijpels, 
Maastricht, 1939, 130 S. 

Das NaCoBrouw-BuchIcin beabsichtigt zwcierlei. 

An erster Stelle liegt die Absicht vor, Wissenswertes untcr den 
Ziichlern von Braugerste und Produzenten von Malz und Bier zu ver- 
breiten, zweitens diese niit der Arbeit des Xationalen Komitees fiir 
Braugerste naher bekannt zu machen. 

Dieser Verein stellt sich als Ziel: 

Den Xiederliindischen Zucht von Kir Hrauzwecke geeigneter Gerste 
zu fordern, sowie die Forderung der Verwendung dieser Gerste in 
Xiederliindischen Miilzereien und Brauereien. 

Das kleine Buch enthalt ausserdem ein Geleitworl des Yorsilzenden 
iiber allerlei Xeues im Verein und dazii mehrere Ratschliige fiir Brauer, 
Malzer und Ziichter einheimischer Gerste, ferner eine Besprechung 
der Braugersteschauen zu Utrecht und Berlin, cine Idteraturliste und 
die sechs folgenden Originalabhandlungen: 

>Sommergersterassen» (Larnmers). 

»Die Untcrscheidung der Gersterassen am Korn» (Hildesheim). 

»Dic wichtigsten Krankheiten der Soininergcrstes^ (Oort). 

»Der Wassergehalt von Getreide» (Emmens). 

»Der Kieselsauregehalt der Braugersto (Hartong). 

»Die Entschiilungsanlage fiir Gersle» (N. V. Koninklijke Pellerij Mer- 
curius zu Wormervecr). 

Das gute Einverstiindnis und die angenehme Zusamnienarbeit mit 
dem >Vcrein zu Forderung des Braugerslebaues» gehen aus diesem 
Buche klar hervor. 


W. J. Franck. 
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Zestiende Rassenlijst van het Instituul voor Plantenveredeling te Wa- 
geningcn. 1940. (Seizieine Liste des races de Tlnstitut pour 
rAnielioralion des Plantes a Wageningen. 1940.) 

Pour rexislence independante d’un peuple, il cst d'une importance 
primordialc que le sol produise le plus possible et que tons les rnoyens 
soient mis en oeuvre pour obtenir ce resultat. l^nnii ceux-ci, citons 
les travaiix des selectionneurs, le choix des races el rapprovisionne- 
ment en semences. 

Pour que ragriculliire donne de bons resultats financiers, il est Ires 
important que les agriculteiirs soient in formes des meilleiires races 
et des meilleiires selections dont on dispose dans le pays. (]’est pour- 
quoi le Direcleur de rinstitiit pour ramelioration des Plantes public, 
all debut de chaque annee, unc liste descriptive des races qui sont 
considerees cornme d’une grande valeiir pour la culture agricole neer- 
landaisc. ('.ette lisle coniiirend les noms des races indigenes aussi 
bien que ceux des races etrangeres. Kn plus des noms des seleclion- 
neurs, ceux de certains reproducteurs de graines et d’importateurs 
sont mentionnes. La liste en queslion iiert egalement a documenter 
Pinspection des seiiiances et des jilantes effectuee par le Service (ie- 
neral du ("ontrcMe des Recoltes aux Pays-Ras (N. A. K.), qui ne con- 
trole ni n’agree que les races mentionnees dans ce repertoire. 

Dans cette liste, les differentes races sont reparties en six cate- 
gories: 

A Races reconimendables. 

R Races a cssayer. 

C Races nouvelles ou incornplctemenl connues. 

L Races indigenes. 

0 Races acceplees a rinspection, mais de jieii d’importan(*e. 

I) R aces rayees, cfui ne sont plus acceplees a Pinspection sur pied. 

Aux pages 223 a 240, on Irouvera une slatistique succincte des races 
cultivees dans les differentes regions agricoles du pays. 

Dans la seizieme edition, il est question des planles cultivees sui- 
vantes: 

Ble, orge, seigle, avoine, inais, pois, feves, fevcroies, haricots rouges 
cl blancs, lin, plantes commerciales (alpiste, colza, cumin, moularde, 
pavol), oignons, pomrnes de terre, belteraves a sucre, betteraves four- 
rageres, choux-raves, carottes et panais, turnips el navels, choux four- 
ragers, aulres plantes foiirrageres, plantes fourrageres legumineuses, 
herbes. 


W. J. Franck. 
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Communications. 

It may doubtless be of interest to the members of the Association 
to know of the changes regarding various seed testing stations which 
have come to our knowledge. 

In former Czechoslovakia there were 5 official Seed Testing Sta- 
tions: 1 in Prague, 2 in Hrno, 1 in Bratislava and 1 in Kosice. 

The first II now belong to the Protectorate Bohemia -Moravia, while 
the Bratislava station has gone to Slovakia and the one in Kosice (now 
Kassa) has returned to Hungary. 

According to a message from Prof. Dr. Fr. Fjimrlar, seed testing 
in the Protectorate Bohemia Moravia is organized much as before. 
Its II stjitions are as follows: 

1. Tstav pro zkouUmi semen ceske zemedclske rady (Institut fur 
Samenpriifung des tschechischen Landeskulturrates) Vaclavskc 
nam. c. 47, Praha /Prag/ II. 

Director: Landwirtsebaftsrat Ing. .Jarosi.av Roc.kk. 

2. Semenarska sek<‘e zemskeho vyzkumneho ustavu zemedelskeho. 
(Sektion fiir Samenprufung der Landwirtschaftlichen Landes- 
versuchsanstalt). Kvetna 19, Hrno/Hriinn. 

Director; Landwirtsebaftsrat Dr. .1. Appi.. 

II. Tstav pro pesteni lesu a lesnickou bioologii ministerstva zemc- 
delslvi (Institut fiir Waldbau und forstlicbe Biologic). Lesnicka 
ulice, Brno/ Bril nn. 

Director: Forstrat Prn. Dozen! Dr. (Irsiw \T\(.k\t. 

These three stations together with the Agricultural Fx])eriment Sta- 
tions in Prague constitute a Commission for Seed Control (Kommission 
fiir Samenkontrolle), the <iirection of which has lieen entrusted to the 
head of tlie Seed Testing Station in Prague, Ing. Jar. Hockk. Mr. E. 
ViTRK, former head of the Prague station, has retired from office. 

Lithuania: The Seed Testing Branch of the Agricultural Academy 
at Dotnuva has been suppressed, and the seed control work as well 
as the superintendence of seed trade and seed production have been 
taken over by the recently instituted Official Seed Testing Station at 
the Institute of Agricultural Hesearch at Kaunas. The address of this 
.station is: Seklu Kont roles Stolis, Keslucio 17, Kaunas. Director: Agr. 
Bh. POVILAITIS. 

Spain: The Official Seed Testing Station in Spain (Estacion Central 
de Ensayo de Semillas) is now located as follows: Plaza de las Cortes, 
9. izqdft, Madrid. Director is, as before, Mr. Antonio Garcia 
Romero. 

Sweden: The Seed Testing Station in Harndsand was suppressed on 
July 1st, 1939. 
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Avis. 

Pour les Membres de TAssociation, il sera sans doiile interessant 
d’etre mis au courant des changements intervenus an sujet des diffe- 
rents Institiils de Controle des Semences, changements qui sont par- 
venus a notre connaissance. 

Dans rancieniie Tchecoslovaquie, il existait 5 etablissements olfi- 
ciels, dont 1 a Prague, 2 a Brno, 1 a Bratislave et 1 a C/Osice. Les trois 
premiers d’entre eux appartiennent maintenant au Protectorat de 
Boheme-Moravie, alors que celui de Bratislave est situe en Slovaquie, 
et celui de Cosice (Kassa hongroise), en Hongrie. 

M. le Prof. Fr. Chmelar annonce que le Controle des Semences est 
reparti dans le Protectorat de Boheme-Moravie entre les trois Instituts 
de Controle des Semences suivants: 

1. Ustav pro zkouseni semen ceske zernedelske rady (Institut fur 
Samenpriifung des tschechischeii Landeskulturrates) Vaclavske 
nam. 6, 47, Praha /Prag/ II. 

Directeur: Landwirtschaftsrat Ing. Jarosi.av Bockk. 

2. Semenarska sekce zemskeho vyzkumneho uslavu zemedelskeho 
(Sektion fiir Samenpriifung der Landwirlschaftlichen Landes- 
versuchsanstalt). Kvetna 19, Brno/Briinn, 

Directeur: Landwirtschaftsrat Dr. J. Appi.. 

3. Ustav pro pesteni lesu a lesnickou bioologii ministerslva zeine- 
delstvi (Institut fiir Waldbau und forstliche Biologic). Lesnicka 
ulice, Brno/Briinn. 

Directeur: Forstrat Priv. Dozen! Dr. Gustav Vincent. 

Ces trois etablissement forment ensemble, et en liaison avec les 
Instituts d’Essais agricoles de Prague, une Commission pour le con- 
trole des Semences, dont la direction est confiee au Chef de Tetablisse- 
ment de Prague, M. Tlngenieur J. Rocek. M. H. Vitek, ancien Directeur 
de Fetablissement de Prague, n’est plus en fonctions. 

Lituanie, L’Institut de (llontrole de Semences de TAcademie Agri- 
cole de Dotnuva est supprime, et le controle des Semences commc la 
surveillance, du commerce et de la production des semences sont 
exerces par la Station de Controle des Semences recemment cre^e par 
TEtat a llnstitut de Recherches Agricoles de Kaunas. L’adresse de 
cette station est: Seklu Kdntroles Stotis, Kestudio 17, Kaunas, et son 
directeur est maintenant M. TAgronome Br. Poviiaitis. 

Espagne. La Station officielle du Contr61e des Semences d’Espagne 
(Estacion Central de Ensayo de Semillas) a maintenant Tadresse 
suivante: Plaza de las Cortes, 9. 3®, izqd», Madrid. Son directeur est, 
maintenant comme auparavant, M. Tlng^nieur Antonio Garcia Romero. 

Suede. L’Institut de Contrdle des Semences de Harnosand a cess6 
d’exister k la date du ler juillet 1939. 
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Mitteilungen. 

Es ist ohne Zweifel vom Interesse fiir die Mitglicder der Vereinig- 
ung, von den Veranderungen hetreffend verschiedene Samenkontroll- 
stationen, die zu unserer Kenntnis gekorninen sind, benachrichtigt zu 
werden. 

Die friiherc Tschechosloivakei hatte 5 offizielle Samenkontroll- 
anstalten, und zwar 1 in Prag, 2 in Briinn, 1 in Bratislava iind 1 in 
Cosice. Die drei ersten gehoren jetzt zurn Proteklorat Bohmen und 
Mahren, wahrend diejcnige in Bratislava ziir Slowakei gerechnet >vird, 
und die in Cosice (nunmehr Kassa) zu lingarn gehort. 

Laut einer Mitteilung von Professor Dr. Fr. Chmelar ist die Samen- 
kontrollc iin Protektorat Bohmen und Mahren noch irnmer auf die 
drei Stationen organisiert, und zwar: 

1. Ustav pro zkouseni semen ceske zemedelske rady (Institut fiir 
Sarnenpriifung des tschcchischen Landeskulturrates) Vaclavske 
nam. c. 47, Praha /Prag/ IL 

Vorstand: Landvvirtschaftsrat Ing. Jaroslav Bocek. 

2. Semenarska sekce zemskeho vyzkumneho ustavu zemedelskeho 
(Sektion fiir Samenpriifung der Landwirtschaftlichen Landes- 
vcrsuchsanstalt). Kvctna 19, Brno/Briuui, 

Vorstand: Landwirtschaftsrat Dr. J. Appe. 

3. Ustav pro pesleiii lesu a lesnickou bioologii ininislerstva zeme- 
delstvi (Institut fiir \Vald])au und forstlichc Biologic). lA\snicka 
ulice, Brno/Briinn. 

Vorstand: Forstrat Priv. Dozent Dr. (it stay Vincent. 

Diese drei Anstalten bilden zusammen im Verbande der Landw. 
Versuchsanstalten in Prag cine KommLssion fiir SamenkontroUe, deren 
Leitung dem Vorstand der Prager Station Ing. Jar. Rocek ubertragen 
worden ist. Der eheinalige Direktor der Prager Station, E. Vitek, ist 
in Ruhcstand getrcten. 

JMauen, Die Samenkontrollstation der landwirtschaftlichen Aka- 
deinie in Dotnuva ist aufgehoben worden, und die Arbeiten der Sa- 
menpriifung wie auch die I'berwachiing des Samenhandels und der 
(iewinnung des anerkannten Saatgutes sind der von neuem eingerich- 
teten staatlichen Samenkontrollstation am landwE Forschiingsinstitut 
in Kaunas iibergeben worden. Die Adresse dieser Station ist: Seklu 
Kontroles Stotis, Keslucio 17, Kaunas. 

Vorstand i.st jetzt Agr. Br. Povilaitks. 

Spanien. Die anitliche Samenkontrollstation in Spanien (Estacion 
Central de Ensayo de Semillas) ist nach der folgenden Adresse verlegt 
worden: Plaza de las Cortes, '9. 3o, izqda, Madrid. 

Vorstand ist wie fruher: Ing. Antonio Garcia Romero. 

Schvueden. Die Samenkontrollstation in Harnosand ist vom 1. Juli 
1939 eingezogen worden. 
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A Monument for K. Dorph-Petersen. 

At a ceremony at the Danish State Seed Testing Station in 
Copenhagen on the 9th October 1940, a bronze bust of the late 
director, K. Dorph-Petersen, was unveiled, which was erected 
with means collected among Dorph-Petersen’s many friends 
and fellow-workers in Denmark where he had carried on very 
imi)ortant work during nearly 35 years when he was the inde- 
fatigable and originative head of the Copenhagen Station — a 
work which was recognized on all sides. 

The unveiling of the bust was performed by one of the most 
prominent representatives of Danish agriculture, the former 
Prime Minister Th. Madsen-Mygdal, who had been an intimate 
friend of Dorph-Petersen ever since their younger days. He 
emphasized Dorph-Petersen’s great importance to Danish agri- 


10 



138 



culture of which he was undispuledly the grand old man and 
the greatest authority in all questions relating to seed culture and 
the cultivation of herbage legumes. Under his able and energetic 
leadership the Danish State Seed Testing Station develoi)ed into 
a very comprehensive and exemplary Institution which also 
gained favour abroad and became highly esteemed there. As a 
natural consequence of this, Dorph-Petersen became one of the 
founders of the International Seed Testing Association of which 
he was the first President. It was characteristic of Dorph- 
Petersen and a consequence of the remarkable vigor and warmth 
of his rich personality that personal relations extending far be- 
yond purely professional co-operation were established between 
himself and many of those he met in their common task. His 
death meant a great bereavement and sorrow to us, but we have 
not lost the memory of him, his work and his friendship, and 
the memory of all this will live among us in a deep feeling of 
gratitude for what wc owe him. 
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The i)resenl Director of the Copenhagen Station, Mr. Chr. 
Stahl, made a speach thanking in the name of this Station for 
the beautiful monument which is shown in the photograph. He 
said that Dorph-Pktkrskn’s memory would always live among 
us and the monument would be rcsi)cclcd and cared for always, 
and for everybody working at the Station it would mean a 
consecration of every day’s work in fidelity to the good traditions 
created by Dorph-Petkrskn. 

Finally, Mr. Stahl laid a laurel wreath with ribbons in the 
Danish national colours at the base of the monument as an 
exjjression of the gratitude of the staff of the Station and also 
some very beautiful flowers sent from the President on behalf 
of the International Seed Testing Association. 

Arne K.).er. 
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Uber die Verwendbarkeit der Selen- und Indigo* 
karminmetboden bei der Priifung von Frost* 
und Fusariumgescbadigtem Getreide. 

Von 

IVAR (lAI)D imd Arnk Kjaer. 

Alls (Icni Keiimingslaboralorium der sehwedischcn Staatssainenkontrollstation 

in Stockholm. 


1. Einleitung. 

Die Reduklion von Sclcn- und Tellurverbindungen als ein 
Kriteriuin ob Pfianzenzellen lebend oder tot seicn, einc Methode, 
die iirspriinglich von Scheurlen (11) fiir baktcriologische 
Zwecke vorgeschlagen wurde, ist in den letzten Jahren von 
inehreren Forschcrn zur Unterscheidung Icbcnder und toter 
Embryonen in wSainen verwendet worden. Der Erstc der offiziell 
diesc Methode befiirwortete, war Eiumann (2), der auf dein 
achten Internation alen Samenkontrollkongress, in Zurich 1937, 
Ergebnisse von scinen Versuchcn mit Sclensalzen vorlegtc. Zii 
diesen Ergebnissen war cr durch Modifizierung ciner von 
Hasegawa (5) zucrst vorgeschlagcncn Versuchsmethodik, wel- 
cher wohl hauptsachlich mit Tellurlosungen arbeitete, gekom- 
mcn. Der Mitteilung Eidmanns waren nur cinige wenige Ver- 
suchsresultate beigelegt, und seine Absicht war offenbar, haupt- 
sachlich weiteres Interesse fiir die Sache unter den Teilnehmern 
des Kongresses zu erweeken. Von ve^schiedener Seite wurde der 
Wunsch ausgesprochen, dass die Methode durch vergleichcnde 
Untersuchungen naher. gepriift werden sollte, und Eiumann 
erklarte sich bereit, hierzu mitzuwirken. Solchc Versuche sind 
jedoch seitens der Internationalen Association leidcr noch nicht 
zustandegekommen. Trotzdem sind inzwischen seit jener Zeit 
von verschiedener Seite Untersuchungen iiber die Verwendbar- 
keit und den Wert der Selenmethode, u. a. von Eggebrecht und 
Bethmann, Lakon und Kjasr, durchgefiihrt worden. 
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2. t)beE die Methoden. 

Eggebrkcht und Bkthmann (1), welche mil Wintergersle mil 
Kcimnihe arbcitelen, benutztcn im Grossen und Ganzcn die von 
Eidmann vorgeschlagenc Mcthodik. Die Kdrner wurden — cven- 
tuell nach Vorquellen — qucr durchschnitten und in cine 2%ige 
Losung von Natriuinbiselenit cingesenkt, worin sic 48 Slunden 
blieben. Danach wurden sic durch den Embryo langs geschniltcn 
und die oingctretcnc Farbung wurde dann an der Schnitlflache 
beurteill. 

Laron (8 und 9) hat die Methode etwas abgcandcrl, weil cr 
meint, dass man die b'arbung dcs Embryos nach iopographischen 
Prinzipien beiirleilen muss und dass man also vor allem darauf 
Gcwichl Icgcn muss, welche Tcile des Embryos sich rot fiirben 
und sich dadurch als lebensfahig erweisen. Laron priipariert 
deshalb den Embryo aiis dem Korn heraus und legt nur jenen 
in die Sclcnldsung. Selbstverstandlich isl die Auffassung Larons 
prinzi])icll richtig und wird ja auch durch seine Versuchsresul- 
late gestiitzt. Ein Hcrauspniparieren des Embryos aus 400 
Kornern und ein sorgfaltiges Studium der Topographic eines 
jeden einzelnen Korns untcr Vergrosserung ist aber mit Sicher- 
heit gar zu zeitraubend in der praktischen Samenkontrollarbeit, 
wenn es sich um cine grosse Anzahl von Proben handelt, und 
besonders dann wenn es Kulturpflanzen mit wesenllich kleincren 
Samen als denjenigen der Gelreidearlcn gilt. 

Kj.ek (6 und 7) hat swar mit gewissen kleincren Modifikatio- 
nen mehr nach der urspriinglichen Mcthodik FIidmanns gearbeitel. 
Die Korner wurden 24 Stunden in Wasscr vorgequollen, dann 
durch den Embryo in seiner Mitte Kings durchgeschnitten ; dcr 
cine Halbteil des Kornes wurde danach in cine 2%ige Losung 
von NaHSeO j eingelegt, in welcher er 24 Stunden verblieb, wonach 
die Farbung durch Beobachtung der Schnittfliiche beurteill 
wurde. In den Vcrsuchen Kj.ers wurde die Selen methode nicht 
nur — wie bei den iibrigen erwahnten Forschern — mil der 
Keimfahigkeit im Laboratorium sondern auch mit dem Auflaufen 
im Felde verglichcn, wobei es sich herausstellle, dass die Korre- 
lation zum Auflaufen im Fcldc fiir die Selenmethodc genau so 
gut war wie fiir die Keimfahigkeit im Laboratorium. 
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Schmidt (12) hat mit Schiirfe hervorgehobcn, dass die Selen- 
inethode unsicher sei, weil auch totes Gewebe atrnet und somit 
aktive Fermente enthalten konne, die eine Reduktion der Selenit- 
losung bewirken kdnnen. Schmidt hat iibrigens die Auffassung, 
dass auch die Fragen der Permeabilitats- und Auswaschungs- 
verhaltnissc von entscheidender Bedeutung fiir die Vcrwend- 
barkeit der Selenmethode sind, und dass deshalb kleine Abande- 
rungeii in der Methodik, wie z. B. kiirzere oder langere Vorquel- 
lungszeit, verschiedenc Tcinperatur bei der Vorquellung, Ver- 
wendung destillierten Wassers oder Leitungswassers u. in. a. die 
Resultate stark beeinflussen konnen. Dies scheint uns doch durch 
die oben erwahnten Untersuchungen verschiedener Forscher klar 
widerlegt. Trotz ziemlich unterschiedlicher Methodik ist es ja 
ihnen doch gelungen, sehr gute tibereinstirnmung mit der Keim- 
fahigkeitsbestimmung im gewohnlichen Keimversuch zu crrei- 
chen. Schmidt stellt gegeniiber der Selenmethode die Methode von 
Neljcbow (10) auf, die darauf fusst, dass gewisse saure Anilin- 
farbstoffe in die lebenden Zellen nicht einzudringen vermogen, 
wcil die Cytoplasinahautschicht fiir solche Stoffe impermeabel 
ist, wahrend sie sehr leicht in tote Zellen, w^o die Permeabilitats- 
verhaltnisse andere sind, eindringen und ihren Inhalt farben 
kdnnen. Schmidt schlagt vor, dass man die Keimfahigkcit von 
z. B. Kicfernsainen auf die Weise untersuchen solle, dass man 
die Samen wie gewdhnlich zur Keimung ansetzt und dann nach 
einer gewissen, kiirzeren Zeit die auf den Keimbetten eventuell 
noch daliegenden, anscheinend gesunden Samen mit Indigo- 
karmin nach Neljuboav behandelt. 

In den hier von uns vorgelcgten Untersuchungen haben wir die 
beiden Farbungsprincipien in eine Methode vereinigt. Wir haben 
die wahrend 24 Stunden eingeweiohten und langs durchgeschnit- 
tenen Kdrner (von jeder Probe 400 Kdrner) in eine Mischung 
von gleichen Teilcn l%iger Ldsung von Natriumbiselenit und 
V 4 %oiger Ldsung von Indigokurmin, worin sie 24 Stunden liegen 
bleiben, eingelegt. Dadurch wird erreicht, dass lebendes Gewebe 
sich rot und totes blau farbt. Die Verwendung von nur Natrium- 
biselenit, die bisher die allgemein benutzte Methode gewesen ist, 
enthalt eine andere und wesentliche Fehlerquelle, indem man 
befiirchten kann, dass ungefarbte Gewebeteile vielleicht deshalb 
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ungcfarbt bleiben kbnnen, weil die Selenitlosung an diesen 
Stelien nicht eingedrungen sei. Dicse Fehlerquelle ist bei der von 
uns vorgeschlagenen Doppelfarbung, wobei sich die toten Gewe- 
bepartieen durch den Indigokarmin blau und die lebenden durch 
das Selen rot farben, beseitigt worden. Wir haben auch versucht 
ganze eingeweichte Kdrner in die Losung einzulegen, aber ohne 
Erfolg. Es ist offenbar notwendig, dass die Haute des Embryos 
zuerst entfernt werden, und die cinfachste Methodik ist wahr- 
scheinlich die von uns angev^andte, jedenfalls wenn es den 
Getreidearten gilt. 


3. Versuchsmaterial und Ergebnisse. 

In den oben erwahnten Unlersuchungen von Eogebrecht und 
Bethmann, Lakon und Kj.er fanden sich nur hochkeimende und 
als Vertreler weniger gut keimender Proben hauptsachlich solche, 
die viele ganz lote, aber nur vcrhaltnismassig wenige Korner 
enthielten, die anorinale Keiinlinge erzeugten. Mit solchem 
Material hat man besonders gute Dbereinstirnmung zwisclien der 
Selenmethode und der gcwohnlichen Keimpriifung erhalten. Zu 
ahnliehen Ergebnissen sind auch wir in den hier unten referier- 
ten Versuchen gelangl (S. besonders die Proben 2, 3 und 4 in der 
heigefiigten Tabelle). Dagegen standen den erwahnten Forschern 
Proben mit vielen anormalen Keimlingen nicht zur Verfiigung, 
welche z. B. in durch h>ost und Fusarium geschadigtem Getreide 
vorkommen, und eine Untersuchung iiber den Wert von Fiir- 
hungsmethoden, wenn es sich um solches Material handelt, 
scheint uns deshalb von grdsstem Interesse zu sein. Proben dieser 
Art kommen wohl nicht so oft in Landern mit giinstigem Klima 
vor, in nordlichen Gegenden aber, wie z. B. in grossen Teilen 
Schwedens, sind sie keine seltenc Erscheinung, besonders ge- 
wisse Jahrgange. Wahrend einer Studienreise die Kj.er zur 
hiesigen Anstalt im Januar und Februar dieses Jahres unter- 
nahm, benutzten wir die Gelegenhcit, zusammen einige verglei- 
chende Untersuchungen mit Farbungs- und Keimpriifungen an 
Frost- und Fusariumgeschadigtem Getreide durchzufiihren. Die 
Hauptergebnisse davon sind in der beigefiigten Tabelle nieder- 
gelegt. 



Tab. 1. Vergleichende Versuche zwischen Fdrbungsmethoden iind Keimpriifungen, 
Comparative Tests between Dyeing Methods and Germination Analyses, 
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Kein Fusariumbefall ; starke Entwicklung von Schimmelpilzcn auf den Keimbetten; unbrauchbar als Saatgut. No fusa- 

rium infection; strong development of saprophytic moulds on germination beds; worthless as seed. 


145 



Starker Fusariumbefall; stark frostgeschadigt ; unbrauchbar als Saatgut. Severe fusarium infection; severely frost- 

blighted; worthless as seed. 
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Wic aus dcr Tabelle hervorgeht hat die Probe Nr 1 bei der 
Farbung nur 68 % ganz rote Embryonen gegeniiber 80 % Keim- 
fiihigkeit und Triebkraft, und damit clwas nicdrigere Werte als 
die beiden letzten gegeben. Bei der Priifung in Ziegelinehl nach 
Hiltner habcn allerdings vielc sowohl gckeimten als nicht ge- 
keiinten Korner starke Entwicklung von Schimmelpilzcn {PenU 
cillium) an der Oberflache gezeigt und bei Keimungsuniersu- 
chung auf fcuchteni Filtrierpapier zeigte es sich, dass viele der 
gckeimten Korner ihre Hauptwurzeln entbehrten. Es scheint 
uns somit, dass die Fiirbungszahl also ein korrekteres Bild des 
wirklichen Wertes dieser Probe bei Feldsaat als die Keimprii- 
fung allein hat geben konnen. Bei Priifung in Erde im Labora- 
toriuin unter optimalen Bedingungen sind da auch nur 56 % 
entwicklungsfahige Pflanzen aufgelaufen, was die Schwiiche 
dieser Probe klar angibt. 

Fiir die Proben 2, 3 und 4, die alle die Bemerkung: »Kein 
Fusariumbefall, auf dem Lager gebrannl» erhalten haben, und 
die bei der Keiinung in Sand eine grossere Anzahl gefaulter 
Korner, dagegeii nur ganz wenige anorinalc Keimlingc gezeigt 
haben, stimmt die Farbungszahi sehr gut init der Keimfahigkeit 
und der Triebkraft in Ziegelmehl iiberein. Dies enlspricht ganz 
den friiheren Befunden von anderer Seite. 

Die letzten 6 Proben in der Tabelle sind dagegen durch Frost 
Oder Fusarium geschadigt. Nr 5 und 6 sind stark von Fusarium 
befallen, haben aber wenig durch Frost gelitten; die Nummern 
7, 8, 9 und 10 sind dagegen typische Frostproben, Nr 9 zeigt dazu 
starken Fusariumbefall. Fiir alle diesen sechs Proben und beson- 
ders fiir die drei letzten gilt es, dass die Farbungszahi viel zii 
hoch liegt. 

Es hat sich weiter gezeigt, dass eine Keimpriifung in Sand 
ohne Bedeckung der Korner und bei zu friihzeitiger Abnahme 
der Keimlinge (so wie es gewohnlich bei Feststellung einer s. g^ 
Keimschnelligkeit geschieht) auch zu hohe Werte gibt, Werte, 
die ziemlich gut mit denjenigen der Selenmethode iibereinstim- 
mcn. 

In durch Frost geschadigten Proben gibt es offenbar - - je 
nach der Sliirke und Dauer der Frosteinwirkung — ausser cinigen 
ganz abgetotcten Kornern auch eine grossere oder kleinere 
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Anzahl von Karyopsen, die viclleichl iinmcr noch Icben aber 
durch Zerruttung der Gewebe nicht mehr imstande sind, ihr 
Lebeii als sichtbarc Kciine zu manifestieren, sondern wahrend 
des Keimprozesses auf den Keimbelten zugrunde gehen. Schliess- 
lich gibl cs auch in solchen Proben eine Zahl von Kornern, die 
zwar nicht so stark gcschiidigt sind, und deshalb noch kcinien, 
aber koine normalen Keimlinge mehr licfern konnen. In solchen 
Kornern sind die Embryonen noch lebend und farben sich des- 
wegen rot in der Selcnldsiing. 

Ahnlich liegen die Verhaltnisse bei den von Fiisarium bcfal- 
lencn Proben. Einige der Korner werden im Feldc schon sehr 
friihzeitig voin Pilz befallen (s. g. primarc Infektion), dcr in den 
Embryo cindringt und ihn abtotet. Andere dagcgen werden in 
cinem spiiteren Stadium ihrer Entwicklung angesteckt (s. g. 
sekundare Infektion) — - und das ist der grdsste Teil - - bier ist 
aber der Embryo nicht getotet, da der Pilz nur in die Spelzen 
Oder die ausscren Zellschichtcn der Karyopse eingedrungen ist. 
Erst wenn die Koleoptile und die Wurzeln wahrend der Keimung 
die hiillenden Haute durchbrechen, erfolgt die Infektion, und 
das Ergebnis davon ist die Bildung von anormalen Keimlingen. 
Solche angesteckte Korner, deren Embryo aber nicht befallen 
und dahcr lebend ist, gcben selbstverstandlich auch Reaktion mit 
der Selenldsung. 

In beiden Fallen erhdli man zu hohe Werte mit der Fdrbungs- 
met bode, wie es ana der Tabelle hervorgeht, Es kann bier zugefiigt 
werden, dass Gaud in friiberen Arbeiten (3 und 4) dargelegt bat, 
daas den anormalen Keimlingen in Frost- und Fusariumgescbd- 
digten Proben bei Feldsaat kein Wert beigemessen werden kann. 

Summary. 

As the selenite dyeing method implies the inaccuracy, that 
tissues may remain undyed because of the selenite solution not 
having penetrated into them, we have worked out a method 
of double dyeing, thus: we place the seeds (400 of each sample) 
after 24 hours’ pre-soaking and cut lengthways, into a mixture 
af equal parts of a 1 % solution of NaHSeO., and a ^4 %o solution 
of indigo-carmine, wherein the seeds are kept for 24 hours. The 
dye is then estimated on examination of the cut surfaces of the 
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embryo, where live tissues will have a red shade, because by 
reduction in live cells amorphic red selen is precipitated, while 
dead tissues will have been dyed blue, because the indigo-carmine 
can only penetrate into dead cells, not into live ones, whose 
cytoplasma skin layer is impermeable to this matter. 

The samples No 1, 2, 8, and 4 in Table 1 (p. 144) belong to the 
type also included in the investigations made by Eggebrhcht 
and Bethmann (1), Lakon (7 and 8) and Kj^r (5 and 6). In 
samples containing a great deal of dead seeds but only few that 
will produce abnormal sprouts, the selenite method — as may 
be seen from the table - will show an excellent correspondence 
with the germination tests as they are usually carried out. 

On the other hand, when frost- and fusarium-injured samples 
are concerned, the selenite method will give too high values, as 
is evident from the data for the 6 last samples of the table. In 
frost-blighted samples there are, besides some quite dead seeds, 
also some that may be alive but cannot produce any sprouts and 
that die on the germination beds, and finally there are also such 
as are only slightly injured by frost and will produce abnormal 
sprouts. In seeds where the embryo is alive, the latter will be 
dyed red in the selenite solution. — In fusariuin-infectcd saihples 
there will be some seeds with quite dead embryos, which have 
been infected in the earth at an early stage of their develoi)ment 
(s. c. primary infection), but also some infected at a later stage 
(secondary infection), w^here the fungus is found only in the 
glumes and the outer cell layer of the caryopsis. When such 
seeds germinate, both coleoptilc and roots arc infected when 
shooting through the impediments surrounding the resting em- 
bryo, and the result will be abnormal sprouts. But as the embryo 
itself is not originally infected and consequently consists of live 
cells, it will of course be dyed red in the selenite solution. - In 
both these cases the selenite method gives too high values. It 
may be mentioned in this connection, that is has previously been 
shown by Gadd (3 and 4), that especially for this type of seed 
samples the best correspondence between germination in the 
laboratory and shooting in the field, is obtained when one applies 
a rather rigorous estimation of the former, counting only the 
quite normal sprouts when judging the germinating capacity. 
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Leinsaat von estnischer Herkunft. 

Von 

Mag. agr. A. Ratt. 

Direktor der SamcMikontrollstation der Kstnisclien SSH. 


Wie alte Urkunden und F'unde beweisen, war der Anbaii des 
Leins schon vor dem Eindringeii der Deutschen in die l)allischen 
Lander (also vor dem XIII Jahrhundert) bei den Esten an der 
Ostkiiste des Baltischen Meeres heimisch. Diescr Anbau, der 
sich anfangs auf die Befricdigung des Eigenbedarfs beschranktc, 
erfahrt spiiter eine kraftvolle Erweiterung und schon die Angaben 
des XIV Jahrhunderts sprechen von einem estnischen Leinexport. 
Seit dem XVIII Jahrhundert isl das estnische Leinsaatgut in den 
Leinanhaugebieten Nordwcsl-Europas well bekannt unter den 
Namen »Pcrnauschc Kronleinsaat», »Revalsche Kronleinsaal» 
u, s. w. 

Wenn infolge der auf dem Gebiete der Sorlenzuchlung des 
Leins vollbrachten Arbeit das Leinsaatgut estnischer Herkunft 
jetzt viel von seiner ehemaligen Beriihmtheit hat einbiissen 
miissen und der nordwest-eiiropaische Flachsbaii von dem Saat- 
gut der ostbaltischcn Kiistengebiete und ihrer Hinterliinder nicht 
mehr in direkler Weise abhangig ist, wie im XIX Jahrhundert, so 
sind die erwahnten Saatherkunfte doch noch in alien Flachs- 
baugebieten sehr gesucht, weil nur in Estland (ESSR), Lettland 
(LSSR) und nordlichem RFSSR reiner Langfaserlein — lAniim 
usitatissimam L. var. elongatum Vav. (= L. usitatissimum L. var. 
vulgare Boenn.) — angebaut wird. Dieser Lein wird 60 — 120 cm 
lang; die Verzweigungen der Pflanze erstrecken sich hochstens 
auf 1/6 der Lange des Stengels. Da der Anbau nur zur Erzeugung 
der Fascr stattfindet, so wird der Lein in den genannlen Landern 
sehr dicht gesaht. Das Wachstum des Leins, sowic der Unkrau- 
ter, vollzieht sich daher im Schatten. Dieser Umstand hat ini 
Laufe der Zeit bewirkt, dass eine Menge der im Lein vorkom- 
menden Unkrautpflanzen auf dem Wege der natiirlichen Zucht- 
wahl sich zu reinen Schattenpflanzen entwickelten. So haben 
Arten der fur den Lein typischen Unkrautgattungen — Lolium, 
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Polygonum, Spergula, Camelina — sich den Bedingungen der 
Faserleinkultur angepasst und sich zu charakteristischen Un- 
krautern dcs Faserleins entwickelt. Es sind zum Beispiel in alien 
diesen Gattungen die Pflanzcn der fiir den Faserlein charak- 
teristischen Arten — Lolium remotum Schr. ( = L. linicolum A. 
Br.), Polygonum linicola Sut., Sperguln maxima Weihe, 
Spergula linicola Boreau und Camelina linicola Sch. & Sp. — 
langer als Pflanzen, die zu anderen Arten derselben Gattungen 
gehoren. Ihre Friichte sind grosser, offnen sich schwieriger und 
fallen nicht ah, sondern halten fest am Stengel und gelangen 
deshalb beiin Riffeln unter die Leinsamenkapseln. Auch sind 
die Samen dieser dein Faserlein cigenen Unkrautpflanzen den 
Leinsamen in Grosse, Gewicht und Form ahnlich geworden, so 
dass cs sehr schwierig ist sie von der Leinsaat auszureinigen. 
Deshalb sind auch in hochwertiger und praktisch bis zur 
aussersten Moglichkeit gereinigten Leinsaat, wenn diese aus 
Faserlein gewonnen ist, noch immer Samen der erwahnten 
Unkrautarten zu linden. 

Obgleich die aus ostbaltischen Kiistenlandern stammende 
Leinsaat wiihrend mehr als anderthalb Jahrhundert auf den 
westeuropaischen Marklen beriihmt war, besitzen wir iiber die 
Herkiinfte dieser Leinsaat im bisherigen Schrifttuin sehr spar- 
liche Angaben. Auch sind die vorhandenen Angaben zum grossen 
Teil ungenau. 

Die ersten bekannten Angaben iiber die Herkiinfte der ost- 
baltischen Leinsaat veroffentlichte Prof. F. Nobbe(2) im Jahre 
1876. Diese Angaben beziehen sich auf die botanische Analyse 
einer 225 Gr wiegenden Marktprobe. Obgleich Nobbe die Her- 
kimft dieser Marktprobe nach Estland (ESSR) (Parnu) verlegt, 
handelt es sich jedoch wahrscheinlich um eine aus West-Europa 
stammende Marktprobe. Wenn auch dieser Samenprobe aus 
ostbaltischem Kiistengebiet stammendes Saatgut beigemengt sein 
inochte, so zeigt doch der grosste Teil der Unkrautpflanzen, die 
Nobbe in seiner botanischen Analyse anfiihrt, rein westeuro- 
paische Herkunft, wie zum Beispiel Anthyllis vulneraria L., 
Camelina dentata Wallr., Sherardia arvensis L., Veronica persica 
Poir., Nepeta cataria L., Polygonum persicaria L. und Valeria- 
nella Morisonii DC. Von diesen Unkrautern sind Camelina den- 



Tab. 1. Die botanische Analyse der Leinsaat von estnischer Herkunft. 
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tata Wailr., Sherardia aroensis L., Veronica persica Poir. und 
Nepeta cataria L. in Estland (ESSR), sowie in den oslbaltischen 
Kiistengebieten und ihren Hinterlandern iiberhaupt nicht vertre- 
ten. Valerianella Morisonii DC. kommt nur ais Seitenheit auf 
den westlichen Inseln Estlands (ESSR) vor, wo der Flachs sehr 
wenig und nur zum Eigenbedarf angebaut wird. Polygonum 
persicaria kommt in Estland (ESSR) nur als Ruderalpflanze 
vor, auf Schutthaufen, feuchten Gartenplatzen, sehr selten auf 
Ackerboden. Cuscuta epilinum Weihe, ebenfalls in der bota- 
nischen Analyse Nobbe’s angefuhrt, zeugt auch davon, dass 
Nobbe es nicht rnit einem Saatgut echten estnischen (Parnu- 
schen) Ursprungs zu tun hatte, denn C. epilinum ist in Eistland 
(ESSR) nicht einheimisch und kommt auf estnischen Flachs- 
feldern nur in Einzelfallen, als aus dem Auslande eingebrachter 
Ankdmmling, vor. Die botanische Analyse Nobbe’s lasst demnach 
vermuten, dass es sich im betreffenden Fall um eine Marktprobe 
westeuropaischer Herkunft handelte, die aus Hamburg erhalten 
war, in welche jedoch Leinsaat estnischer Herkunft beigemengt 
sein mochte. 

Die im Jahre 1919 erschienene Arbeit von Dr. P. Filteh(I) ist 
zwar sehr umfangreich und griindlich, jedoch liegen auch hier 
den botanischen Analysen meistens Marktproben zugrunde. 
Deshalb finden sich in nordrussischer reiner Langfaserleinsaat 
Unkrauter wie Polygonum persicaria L., Cuscuta epilinum 
Weihe, Setaria glauca PB., Setaria viridis PB., Ornithopus 
satiuus Brot., Erysimum orientale R. Br. ( = Conringia orientalis 
Andrz.) und Camelina dentata Wailr., welche ffir die hetreffende 
Gegend nicht’ typisch sind oder dort iiherhaupt nicht vorkom- 
men. Diese botanische Analyse lasst erkennen, dass Filter 
fiber eine aus Riga erhaltene gemischte Marktprobe polnischen 
Oder mittelrussischen Ursprungs verffigte, mit Beimcngungen von 
Leinsaat aus nordlichem Estland (ESSR), Lettland (LSSR) oder 
dem Norden der RFSSR. 

Die spater, im . Jahjre 1923, erschienene Arbeit von A. N. 
SinuLOv(3) enthalt zwar eine Menge botanischer Analysen von 
den zur RFSSR gehorigen Flachsbaugebieten, jedoch sehr wenig 
Angaben fiber Leinsaaten estnischer Herkunft. Da aber die est- 
nische Leinsaat hinsichtlich der botanischen Zusammensetzung 
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mit den aus RFSSR stammenden Leinsaaten gleichen Typus sehr 
wesentliche Unterschiede aufweisen kann, so ergibt sich die 
dringeiide Noiwendigkeit eiiien Einblick in die botanische Zu- 
samniensetzung der Leinsaaten estnischer Herkunft zu erhalten. 
In der auf Seite 140 angefiihrten Tab. 1 ist die botanische Zusain- 
rnensetzung der estnischen Leinsaat angegeben, entsprechend den 
Befunden der im Laufe von 16 Jahren vom Sainenkontrollstation 
ausgefiihrter Analysen. Analysiert wurden drei verschiedene 
Qualitiilen der in Estland (SSR) verwendeten oder vertretenen 
Leinsaaten, namlich : 

1) Exportsaat oder anerkannte Saat von 98,6 % Reinheit 
(Mittehvert von 336 Proben), 4,42 Gr. Tausendsainengewicht 
und 0,5 % Unkrautsanieninhait; 

2) im Handel vcrtretcnc, sogenannte Marktware von 95,5 % 
Reinheit (Mittelwert von 453 Proben), 4,2 6 Gr. Tausend- 
samengewicht und 1,7 2 % Unkrautsanieninhait; 

3) gewohnliche, von der Mehrzahl der Landwirte benutzte 
Leinsaat von 92,3 % Reinheit (Mittelwert von 122 Proben) 
und 2,18 % Unkrautsameninhalt. 

Der grosste Teil der Analysen wurde aus 50 Gr., ein kleinerer 
Teil aus 25 Gr. geinacht. Analysiert wurden insgesamt 544 
Proben; davon Exportsaat 199 Proben, Marktware 223 Proben 
und gewohnliche Saat 122 Proben. Die Exportsaatproben 
stammten aus Saatwaren, fiir welche die Samenkontroll- 
station, bei Ausiibung der amtlichen Exportkontrolle, Ex- 
portgenehmigungen ausgestellt hatte. Die Marktwarenpro- 
ben stammten aus in Samenhandlungen des Binnenmarktes 
feilgebotenen Saatvorraten und aus Saatpartieen, die nach 
Verweigerung der Exportgenehmigungen auf den Binnenmarkt 
abgesetzt werden mussten. Die Proben der gev^ohnlichen 
Leinsaat kamen von Landwirten, aus den Saatvorraten der Jahre 
1936 und 1937. Diese gewohnliche Leinsaat, welche vom grossen 
Teil der Landwirte benutzt wird, besitzt eine verhaltnismassig 
niedrige Reinheit. Aus diesem Grunde findet sich in dieser Saat 
eine Menge Unkrautsamen, die fur den Lein nicht typisch sind 
und bei mehr griindlicher Reinigung von der Leinsaat ausge- 
reinigt werden, so zum Beispiel Spergula sativa Boenn., Spergula 
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vaigaris' Boenn., Stellaria media Cyr., Jiuniex acetosella L., Viola 
arvensLs Murr. iisw, Durch schlcchterc Rcinigung crkliirl sieh 
auch, dass in dor gowdhnlichen Leinsaat Sainon von Chenopo- 
diiim allnim L., Sinapis arvensis L. und Ilrassica campestris L. 
anw'csend sind, wiilirend sic in der Markt- und Exportware selle* 
nor vorkoinmen. So land sieh Chenopodiiim album L. in der 
gewdlinliohcn Leinsaat in 84,4 %, in der Marktsaat in 49, « % 
und in der Kxporlsaat in 17,(i % der Zahl der analysierten 
Proben. Sinapis arvensis L. und Ihassica campestris L. zusain- 
men konnte cnlsprechend in 77, o %, 38,0 % und 8,o % der Zahl 
aller analysierten Proben festgestellt werden. 

Wenn einerseits bei der griindlieher gereinigten Kx])ortsaat 
die Hiiufigkeit der fur den Lein nieht typischen Unkrautsamen 
geringcr ist als bei der Marktware und bei dieser wiedcrum 
geringer als bei der gewdhniiehen Saat, so ist dieses Verhiiltnis 
bezuglich der cliarakteristischen Unkrauter des J^eins wie Poly- 
gonum linicola Sut., Polygonum sublinicola Sut. und Lolium 
remotum Schr. umgekehrt. So fand sieh Polygonum linicola 
Sut. in der gcwdhniiehen Leinsaat in 46, o %, in der Marktware 
in 77, r> % und in der Exportsaat in 91,4 % der Zahl aller ana- 
lysierten Prohen. Die Anwesenheit von Polygonum sublinicola 
Sut. wurde entspreehend in 23,8 %, 53,8 % und 62,8 % der Zahl 
der ausgefiihrten Analysen nachgewiesen. Aueh das Vorkoinmen 
von Lolium remotum Schr. nimmt in dersellien Richtung an 
Hiiufigkeit zu. Diese mit der Verbesserung der Reinigimg des 
Saatgutes zusammentreffende {)rozentuaIe Zunahme der Hiiiifig- 
keit des Vorkommens der eharaktcristischen Unkrautsamen des 
Leins erkliirt sieh dureh die besondere Besehaffenheit dieser 
Unkrautsamen, welche in Form, (Irosse und (iewicht den Lein- 
samen sehr ahnlich sind. Es sind de.shalb auch die besten kom- 
binierten Reinigungsmaschinen mil Trieur-, Sieb- und Klappcr- 
vorrichtungen nicht iipstande diese Unkrautsamen vollig von 
den Leinsarnen auszurcinigen. Dies hat besonders Gcltung fiir 
Samen von Lolium remotum Schr., Polygonum linicola Sut. 
und Polygonum sublinicola Sul. Schr schwer auszureinigen 
sind auch die Samen von Polygonum tomentosum Schr., und 
Centaurea cyanus L. und verhaltnismassig schwer die Samen von 
Camelina linicola Sch. & Sp. und Galeopsis spp. Deshalb finden 
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sioh die erwahnten Unkrautsainen vorhaltnismassig ofl in den 
Lcinsaaten verschiedener Rcinheil estnischer Herkiinft. Nimml 
man bei dcr Hostiinmiing der Hcrkunft die von Prof. A. 
VoLKAKT fur die Haiifigkeit des Aufirelens der Unkrautsainen 
aiifgeslellte Skala als (irundlage, so stellt es sieh heraus dass 
in den drei Hcinheilskategorien der analysierten Saaten est> 
niseher Herkiinft die in Tab. 2 angegebenen Unkrautsainen die 
fiir die Leinsaat allgeinein lypischen sind. 

Es sind unter diesen liesonders die Sainen von Lolium remotum 
Sehr., Polygonum tomentosnin Schr., Polygonum linicola Sut. 
( Polygonum leptocladum Dans.), Polygonum .siiblinicolo 
Sut., Cumelinn linicola Sch. & Sp. iind Spergula maxima Wcihe, 
die diireh ihr reiehliehes Auftreten bei gleiehzeitigein Fehlen der 
fiir die nordweslliehen (legenden Eurojias (Xord-Irland, England, 
Holland, Helgien) eliarakteristisehen Unkrautsainen Sherardia 
arvensis L., (ieranium di.ssectum L., Valerianella Morisonii D(]., 
Arnoseris minima Sehw. & K., Aloperurus agrestis L., Lolium 
Wcsterwoldicum u. a. - fiir den osteuropaisehcn Ursjirung 
allgeinein bezeiehnend sind. Da aber in ()st-Euro])a neben reinein 
Langfaserlein (Linuni iisitatissimum L. var. elongatum Vav.) in 
den siidliehen (iebielen in grossein Umfange aiieh Ubergangslein 
{Ijinum usitatLssimum L. var. intermedium Vav.) angebaut wird 
und stellenweise sugar Steppenlein HAnum usitaiissimum L. \ar. 
crepitans Hoenn.) vorkommt, so erselieint es sehr notwendig 
diese \ersehiedenen in Ost-Eurojia vertretenen Leintypen gegen- 
einander klar abzugrenzen. Dies ist auch inoglieh, denn jeder 
Leintypus ist in seinein Vorkoininen an eine bestiminte (iegend 
gebunden und jede (iegend hat ihre eliarakteristisehen Unkraut- 
pflanzen. 

Die siidliehe (irenze des von der Ostsee naeh dem Osten er- 
streekenden (lebietes des reinen Langfasorleins folgt allgeinein 
den 55 ’ nordlieher Hreite; sie steigt gegen Osten und liiiift, von 
Libau ausgehend, siidlieh von Pskov iiber Jaroslavl, Kostroma, 
Vjatka und Perm bis zum Uralgeliirge. Dieses Gebiet umfasst 
Estland (ESSR), Lellland (USSR) und die nordlichen Bezirke 
der RFSSR. Die bolanisehen Analysen der Lcinsaaten dieses 
Gebietes sind im allgemeinen mil den botanisehen Analysen der 
Lcinsaaten estnischer Herkiinft iibereinstimmend, denn die fiir 
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den reinen Langfaserlein charakterislischen Unkrauter sind hier 
allgeinein verbreitct. Die vcrschiedenen Saatherkunfte dieses 
Gebieles konncn auf folgende vier Bezirke verteilt werdcn: 1) 
Estland (ESSR) — Lettland (LSSR), 2) Pskov, 3) Jaroslavl — 
Kostroma, 4) Vjalka — Perm. Die Leinsaaten lettischer und 
estnischer Herkunft sind praklisch bcinahe unmoglich zu unler- 
scheiden, denn beziiglich der botanischen Zusammensetzung 
zeigen sic sehr wcnig Abweichungen von cinander. Gewisse Be- 
dingungen zur Unterscheidung dieser beiden Herkiinfte bietet die 
verschiedene Haufigkeit des Vorkommens von Sinapis arvensis L. 
und Brassicn canipestris L. In der Lcinsaat estnischer Herkunft 
treten diese beiden Arten allgemein im Haufigkeitsverhaltnis 3:1 
auf, wahrend in der lettischen Lcinsaat infolge haufigeren Vor- 
komtnens von Brassicn campestris L. dieses Verhaltnis sich wie 
2: 1 stem. 

Da welter ostwiirts Brassica campestris allgemein Sinapis 
arvensis zu ersctzen strebt, so blcibt das Haufigkeitsverhaltnis 
dieser Pflanzen das wichtigste Unterscheidungsmerkmal auch 
fiir die Leiasaaten der dstlieh von I^stland (ESSR) gelegencn 
und zum Gebiet des reinen Langfaserleins gehorigen Leinbezirke 
Pskov und JaroslavNKostroma, denn so im Ursprunge Pskov, wie 
auch im Ursprunge Jaroslavl-Kostroma sind im allgemeinen 
dieselben fiir den Lein typischen Unkrauter vertreten, wie in der 
estnischen Leinsaat, namlich Lolium remotiim Schr., Polygonum 
linicola Sut., Polygonum tomentosum Schr., Polygonum subli^ 
nicola Sut., Spergula maxima Weihe, Camelina linicola Sch. & 
Sp., Centaurea cyanus L., Chenopodium album L. u. a.. Brassica 
campestris L. ist hier zu mehr als 50 % Haufigkeit vertreten, 
wahrend Sinapis viel seltener vorkommt. Auch ist in diesem 
Gebiete das Vorkommen von Spergula linicola Bor. sehr haufig, 
wahrend diese Pflanze in Estland (ESSR) sehr selten auftritt. 
Im Leinbezirk Jaroslavl-Kostroma erscheinen auch schon, wenn 
auch weniger haufig, Setaria viridis P. B. und Setaria glauca 
P. B. Die Saatherkunfte von Vjatka-Perm sind beziiglich ihrer 
botanischen Zusammensetzung schon mehr abweichend. Im 
Leinbezirke Vjatka-Perm wird das Auf treten von Lolium remo- 
turn Schr. und Polygonum linicola Sut. merklich seltener. Sper- 
gala linicola Bor. tritt iiberhaupt nicht mehr in Erscheinung. 
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Es steigt die Haufigkeit des Vorkoininens von lirassica cam- 
pestris L. und hesonders von Setarin viridis PB. Weniger haufig 
ist Setaria glaiica PB. und Galium spiirium L. 

Siidlich vom iingefahr 55°^ — oB*" und his zuin 52° nordlicher 
Breile erstreckt sich das Gcbiel, wo nehen rcincin Langfaserlein 
auch schon Ohergangslein angehaut wind. l)er Cbergangslein ist 
kein reiner Faserlein inehr, sondern bcsilzl schon die fiir den 
Samenlein typischen Merkinale. Die Stidgrenzc dieses Gebietes 
sleigt gegen Ostcn in der Richlung von Ljublin ul)er Tschernigow 
und Kursk l)is Kasan. Siidlich dieser Grenzc erslreckl sich das 
Gebiet wo nur Pbergangslein und Sleppcnicin angehaut werdcn. 
Dieses Gebiet lassl sich nach den hierhergehorigen Saather- 
kiinften in drei Bezirke einteilen: im Westen Lilhauen (LSSH) 
zusainmen init der (legend von Grodno in RFSSH, in der Mitte 
- die (legend \(m Minsk, Witebsk, Mohilev und Smolensk, und 
ostlich - die Gegend von Murom, Wladimir und Nischnij-Now- 
gorod. Die diesen Bezirken entsprechenden drei Saatherkiinfte 
sind von einander merklich abweichend und ihre Unterscheidung 
von den Saatherkunften des reinen Langfaserlein-Gebietes bietet 
im allgemeinen keinerlei Schwierigkeiten. Allgemein bezeichnend 
fiir das Gebiet des Cbergangsleins ist die Verminderung der 
Haufigkeit des Auftretens von Polygonum linicola Sut. A:^ 
deren Stelle tritt im Westen (Lithaiicn und Gegend von Grodno) 
Polygonum persicaria L., welche Pflanze im reinen Langfaser- 
lein-Gebiei nur selten und als ruderales Unkraut vorkommt, und 
im Oslen Polygonum tomentosum Schr. In den westlischen Saat- 
herkiiiiften des Ubergangslein-Gebieles finden sich auch haufig 
Lolium temiilentum L. und CMsciita epilinum Weihe. 

In den Saalherkiinften der Gegend von Minsk, Witebsk, Molii- 
lew und Smolensk begegnen sich ziemlich haufig Setaria niri(li:< 
PB., Setaria glauca PB. und' Ciiscuta epilinum Weihe. Weniger 
haufig ist Galium spurium L. In den Saatherkunften des ostlich- 
sten Toils des Cbergangslein-Gebietes — Gegend von Wladimir, 
Nischnij-Nowgorod und Murom — zeigen sich bereits die fiir den 
Obergangsicin und den Steppenlein charakteristischen Unkriiiiter 
des sudlichcn Ost-Euroi)a; Galium spurium L., Setaria viridis 
PB., Setaria glauca PB„ Paniciim crus galli L. und Panicum 
miliaceiim />. Merklich kleiner wird die Haufigkeit von Polygo- 
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num linicola Siit. und in den silddstliohen Saatherkiinflen 
verschwindet dieso Pflanze vollslandig. Ehenso wird auch Lolium 
remotum Schr. (und L. teniulentum L.) weniger haiifig. 

Siidlich vom 52'' ndrdliclicr Brcite beginnt das (ichiel, wo nur 
Cl)organgslein und Slei)i)cnlcin angei)aiil werden. Vom 52° n. Br. 
al) wt'r(icMi die fiir das (iebict dcs reinen Langfaserlcins charak- 
lerislischen Unkniulcr nicrklich seltcncr odor versohwinden zum 
grossen Toil. So isl Polygonum linicola Sul. bier beinahe nichl 
melir vertrelen. Auch Spergiila maxima Weihe isl hochsl selten. 
Lolinm remotum Schr. sowic L. teniulentum L. sind im Weslcn 
verhaltnismassig selten und fehlen im Oslen beinahe vollstandig. 
Von den Un kraulern des reinen Langfaserlein-(iebieies sind hier 
nur Camelina linicola Schr. & Sp. und Polygonum tomentosum 
Schr. ziemlich haufig. Charaklerislisch fur das hier belrachtete 
(iebiel, i)esonders fiir seinen ostlichen Teil, sind folgende Un- 
krauter: Setaria viridi}; PB., Setaria glauca PB., Paniciim crus 
gain L., Panicum miliaceiim L., Brassica juncea Czern. & Coss., 
Vaccaria parviflora Much., Glaucium corniciilatum (airl. und 
Sinapis dissecta Lag.; dies sind die am meislen lypischen Ver- 
Ireler der charakterislischen Unkriiiiler des Pbergangsleins in 
()sl-b2uropa. Gusenta epilinum Weihe isl ziemlich hiiiifig, Galium 
spiirium ist sellener und nur im wesllichen Teil des (iebieles 
anzulreffen. 


Zusammenfassung. 

M\c Unkraulsamen, die den reinen Langfaserlein Osi-luiropas 
charaklerisieren, sind auch fiir die Leinsaai estnischer Herkunfi 
bezeichnend, so z. B. Lolium remotum Schr., Polygonum Uni- 
cola Sul., Polygonum siihlinicoln Sul., Polygonum tomentosum 
Schr., Spergiila maxima Weihe und Camelina linicola Sch. & 
Sp. Obgleich diese Unkraulsamen auch in vielen anderen 
Saatherkiinflen Ost-Europas vertrelen sind, so ist es dennoch 
mdglich, lelzlere, mil Ausnahme der leltischen Leinsaat, von der 
eslnischen Saatherkunfl naeh den vorhandenen Unkraulsamen 
zu untcrscheiden. Auf jeden Fall ist es moglich, Saalen von 
reinem Langfaserlein-Typus gegen Saaten, die Ubergangslein- 
Typen beigemischt enlhalten, abzugrenzen. Letzerer Umstand 
ist fiir den wesleuropaischen Flachsanbaucr, der bisher dcr 
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hauptsachliche Kauter der osteuropaischen Leinsaat war, von 
besonderer Bedeutung, denn die botanische Saatanalyse ist neben 
der Bestimmung des Samengewichts eine der wichtigsten Grund- 
lagen bei der Unlerscheidung zwischen reiner F'aserleinsaat und 
den zum Samenlein-Typus gehorigen siidlichen Saatherkiinften 
(Cbergangslein und Steppenlein). 

Das Tausendsamengewicht ist bei den reinen Faserleinsaaten 
allgemein 3,8 — 4,5 Gr. Bei den Samen der Obergangslein-Typen 
schwankt dieses Gewicht zwischen 4,8 und 5,2 Gr. 


Summary. 

All the weed seeds that characterize the pure fiber flax of 
Eastern Europe are also typical of the flax seeds of Esthonian 
provenance, as e. g. Lolium remotum Schr., Polygonum linicola 
Sut., Polygonum sublinicola Sut., Polygonum tomentosum 
Schr., Spergula maxima Weihe, and Camelina linicola Sch. & Sp. 
Although these weed seeds are present in many other seed 
provenances of Eastern Europe, it is nevertheless possible to 
distinguish the latter — except Latvian flax from Esthonian 
provenances on account of the weed seeds present. In any case 
it is possible to discriminate seeds of pure fiber flax type from 
seed blends containing seed flax types. This fact is of particular 
importance to the West-European flax grower, who has hitherto 
been the main purc*haser of East-hluropean flax seed, because the 
botanical seed analysis, besides the determination of the lOOO-iseed 
weight, is one of the principal elements in distinguishing between 
pure fiber flax and the Southern provenances belonging to the 
seed flax type. 

The 1000-seed weight of pure fibc,r flax is usually 3,8 — 4,5 gr. 
In seeds of the seed flax types this weight varies between 4,8 
and 5,2 gr. 
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Germination of Buried and Dry Stored Seeds. 
I. 1934-1939. 


By 

Arne Kj.er. 

Report from the Danish State Seed Testing Station, Copenhagen. 


1. Introduction. 

How long seeds buried in soil are able to retain their vitality 
is a question of great interest both to the farmer and the botanist. 
The practical aspect of the matter is closely connected with 
the ideas regarding control of weeds and danger of cross- 
ing. The control of weeds is a question, which will never cease 
to be actual in agriculture, since there is a number of different 
sources of contamination of the soil in this respect; however, 
examinations as to how long the different weed seed species are 
able to retain their vitality in the soil may be of some help in 
throwing light on this subject. As far as the seed production is 
concerned, the interest is especially attached to the danger of 
crossing which may arise from the occurrence in the seed field 
of plant species closely related to the principal crop. 

For the botanist the matter is of interest from two points of 
view, viz. the purely theoretical question of how long seeds may 
remain alive under the influence of different external conditions, 
and the ethological question of the occurrence and distribution 
of the weed species. 

These are problems which therefore deserve a further study 
and in fact several examinations in this field have been conducted 
for a period of years throughout the world. The information 
available in the literature has two sources, viz, comparatively 
numerous examinations of the number of seeds present in soil 
of varying types and a few direct experiments with buried seeds. 
The first-mentioned examinations are of course only of value in 



168 


this connection when it has heen ascertained whether the seeds 
found were able to germinate, which was not always the case in 
earlier investigations; but even then such examinations are of 
interest only if the previous history of the soil from which the 
samples are taken, is known. Since, even in such cases the 
number of seeds of the individual plant species originally present 
in the soil and, moreover, the original germinating capacity of 
these seeds were unknown, it is not possible to obtain accurate 
information regarding the ability of the different seed species to 
retain their vitality in soil during a number of years. For this 
purpose a direct experiment with a known number of buried 
seeds of known germinating capacity is required. When such 
portions are dug up and tested for germination at regular inter- 
\als, e. g. once a year, it is possible to get an accurate idea as to 
how the gradual decrease of vitality proceeds and it is not 
necessary, as in the first-mentioned examinations, to be satisfied 
with knowing how the vitality has been retained during a certain 
shorter or longer j)eriod of years. 


11. Account of the literature available. 

Although the examinationjv as to the number of seeds present 
in the soil and their possible capacity to germinate may be of 
limited value in connection with the subject dealt with in this 
article, I will nevertheless give a synopsis here of the most 
important examinations of this kind that have been made. The 
first examinations of this kind were probably made by Pttknskn 
(15) who carried out washing analyses of Vi« m*-^ of soil taken 
to a depth of 8 cms. (about 5 liters of soil) and found up to 
18 000 weed seeds per m^ of the surface of the soil; the germinat- 
ing capacity of these seeds was not ascertained however. Malzew 
(12) examined small samples of 50 gms. of arable soil taken at 
a depth of 5 cms. and in each sample found from 56 to 87 seeds 
of about ten different weed species, which none of them were 
tested for germinating capacity. Dorph-Petersen (6) in co- 
operation with Bjerre carried out washing analyses of soil 
samples from fields of different soil conditions. The samples 
which were 10 cms. X 10 cms. and taken to a depth of about 15 
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cms. ( = about 1.5 liters), contained from 8 000 to 20 000 seeds of 
a number of different weed species which were found to have a 
germinating capacity of up to 70 % (species of Che no podium) , 
Finally, a great number of such washing analyses — which it 
will lead us too far to report here in detail — were made by 
Wehsarg (16 and 17). Instead of washing analyses by which the 
seeds present in the soil sample are washed out, counted, determi- 
ned, and possibly tested for germination, Wehsarg has also used 
another method by which the entire soil sample was placed in a 
container where it was possible to observe and count the plants 
produced. (Examinations of this type are easier to make, since 
by the washing analyses where the soil samples arc washed out 
in running water above a fine sieve, a thin layer of mud is 
formed around the seeds which therefore after drying arc very 
difficult to define). Examinations of this kind were carried out 
already in 1893 by Phikr (14) who dug up soil samples from 
shady places without any vegetation in a forest which 46 years 
j)reviously had been fields and meadows, and from another 
locality which had »always» been covered by forests. The soil 
samples from the latter i)lace mainly produced typical forest- 
ground plants while the others produced sprouts of uj) to 70 
different meadow and field weeds, the seeds of which must have 
lain in the soil during 46 years at least. In the same way 
Brenchley (2) examined samples from soils, the j)re\ious history 
of which was known a number of years back. The soil samples 
which were 15 cms. X 15 cms. and about 23 cms. deep (= about 
5.3 liters) were placed in containers in a greenhouse where up to 
1 000 weed sprouts were produced by some of the samples. 
Samples from an old pasture that had been under cultivation 
60 years previously produced sprouts of such weed species as 
were typical of cultivated soil and not otherwise found in the 
pasture under consideration. Brenchley concludes that these 
seeds have retained their vitality in the soil for 60 years at least. 
Korsmo (11) too has made several analyses of this kind of soil 
samples with a surface of 1 mXl m and taken to a depth of 25 
cms. (= 250 liters); these samples w^re spread for germination 
on a sterile sand substratum with a surface of 20 m‘^. He obtained 
from 10 000 to 33 000 weed sprouts of 17 — 18 different species. 


12 
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The previous history of the soils being unknown, it was not 
possible from Korsmo’s experiments to draw any conclusion as 
to how long the seeds had retained their vitality in the soil, but 
they give a good idea of the number of weed seeds capable of 
germination which may be found in arable land. Chippindale & 
Milton (3) examined soil samples taken from pastures below 
the turf in order to determine the relation between the vegetation 
covering the soil and the seeds present in the soil. The samples 
examined which had a surface of 23 cms.X23 cms. and were 
about 35 cms. deep (= about 19 liters), were placed for germina- 
tion in an unheated greenhouse where from 1 000 to about 5 700 
weed plants were produced from the individual samples. The 
lowest figures refer to samples taken from soil which had 
»never» been ploughed and the highest figures to samples from 
soils which 22 years before had been cultivated. Later on Milton 
(13) examined soil samples from different altitudes above the 
sea-level and showed that the number of seeds capable of germin- 
ation found in these samples decreased with the altitude and that 
many species at high altitudes in the mountains propagate 
entirely in a vegetative way. 

The first real experiments with buried seeds were possibly 
commenced by Beal who in the autumn of 1879 buried 20 
inverted open-mouthed bottles at a depth of 51 cms., each bottle 
containing freshly Jiarvested seed of 20 different weeds which 
were mixed up with moist sand. One of these bottles was taken 
up after 1 year and one bottle every 5 years. The content was 
placed for germination in open containers in a greenhouse and 
the number and kind of sprouts were determined. The first report 
on the results of these experiments was given in 1905 by Beal 
( 1 ) who communicated that even after 25 years 1 1 different spe- 
cies were able to germinate. Later on the work was continued by 
Darlington who in 1922 and 1931 reported on the results of 
these experiments. In 1922, Darlington reported that even after 
40 years 10 species were able to produce sprouts and in 1931 (5) 
that after 50 years 5 species, viz. Curled Dock (Ramex crispus). 
Evening Primrose {Oenothera biennis L.), Verbascum blattaria 
L., Black Mustard {Brassica nigra (L.) Koch) and Common 
Smartweed {Polygonum hydropiper L.), were still alive. Origi- 
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nally, disinterment and sowing in a greenhouse took place in the 
autumn, but in 1919 the soil was so hardfrozen that these proce- 
dures had to be postponed until the spring of 1920. At that time 
the germination was much better than in 1914, and in 1930 the 
seeds were therefore also dug up and sown in the spring. From 
1920 examinations were carried out only every 10 years and 
consequently the material buried may suffice for 60 years to 
come. As the seed is placed in sand and the bottles are inverted 
the seed does not probably lie under quite natural conditions as 
when seeds are buried in the soil, and since in Beai/s experiments 
each portion includes only 50 seeds of each species the material 
is moreover too small to permit of drawing r,eliable, general 
conclusions. 

More comprehensive experiments based on better methods 
were commenced in 1902 by Duvel (8) who buried seeds of 107 
different weed and crop species. 200 seeds of each species Avere 
mixed with soil in a flowerpot of porous clay covered with an 
inverted dish of the same material, and 32 sets of samples were 
buried at depths of about 20, 56 and 107 cms. so that the experi- 
ment could be continued for a number of years. The experiments 
were continued by Goss who in 1924 (9) and 1939 (10) reported 
on the results. Unfortunately, it did not prove possible, under 
present war conditions, to obtain his report from 1939; but in 
1924 Goss communicated that even after 20 years 37 species 
which had been buried at a depth of about 20 cms., and 49 
species buried at a depth of about 56 cms. and finally 47 species 
buried at a depth of about 107 cms. were able to produce sprouts. 
Thus it would seem that the vitality is better retained in the 
deeper layers, which agrees well with Dorph-Petrsen’s results 
(6, pp. 605 — 609). It is probably the more frequent and greater 
alterations of the climatic factors in the upper layer of the earth 
that may be held responsible for the destructive effect on the 
seed. 

In 1910 Dorph-Petersen (6) gave an account of experiments 
with buried seeds commenced in 1898 by Rostrup which was 
provisionally reported on 10 years after. Buried seeds of Charlock 
(Sinapis arvensis L.) still produced 87 % sprouts and seed stored 
under dry conditions 21 %, while buried seeds of Rib-wort Plan- 
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tain (Plant ago lanceolata L.) germinated only 2 % and seeds 
stored under dry conditions failed to produce any sprouts at all. 
Later on Dorph-Peteksen (7) communicated that the experiments 
were continued for a further period of 8 years and that seeds of 
Charlock which had been buried for 18 years, after that time 
still germinated 17 %, while seed stored under dry conditions 
proved unable to produce sprouts. In these experiments the seed 
was buried at a depth of 80 cms. and to see how^ the vitality was 
retained at those depths to which the soil is generally cultivated 
Dorph-Petersen (6) in 1904 started a new experiment with 
seeds of 8 weed and 8 crop species buried at depths of 8, 20 and 
80 cms. Annual examinations carried out during a period of 6 
years showed that the seeds had least vitality at a depth of 8 
cms. and all the large-seeded species kept their germinating 
capacity better at a depth of 30 than at 20 cms.: only in the case 
of some small-seeded species the germinating capacity was 
almost identical at depths of 20 and 30 cms. Seeds of Rye 
iSecale cereale L.), Oats (A vena sativa L.), Tall oat grass (Arrhe- 
natheruni elatius (L.) M. et K.), Perennial Ryegrass (Lolhim 
perenne L.) and C.orncocklc (Agrostemma githago L.) proved to 
be dead already after 1 year, with the exception of a few seeds 
of Tall oat grass and Perennial Ryegrass, while seeds of Mangold 
(Beta vulgaris L.) buried at a depth of 80 cms. after disinterment 
and sowing sprouted as follows: After 1 year 45 %, after 2 years 
86 %, 8 years 18 %, 4 years 8 % and 5 years 2 %. 


III. Experiments made at the Danish State Seed Testing Station 

in 1934—39. 

As apparent from the afore-mentioned the soil may contain a 
great quantity of weed seeds, even for a number of years after 
the weeds grew there and had an opportunity of throwing their 
seeds. However, more detailed and accurate information as to 
how seeds buried in the soil retain their vitality or gradually 
lose it from year to year, is obtained only by real burying expe- 
riments. Therefore, in order to throw further light on the 
question, the Danish State Seed Testing Station in 1934 started 
a new experiment, on which information is given in the annnual 
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Report of the Danish State Seed Testing Station for 1933 — 34 
(Tidsskrift for Planteavl, Vol. 40, pp. 456 — 458, 1934). The 
material used is so comprehensive that the experiment may be 
continued up to 1983 and every five or ten years it should be 
elaborated for publication; the results of the first five years 
examinations are given in the following. 

A. Experimental Material and Methods, 

As experimental material some of the most common crop 
species and some of those weed species which occur most 
frequently on arable land in Denmark, were chosen, viz. 


Dale 

oolleeted. 

vm. 

No. 

PIniil species. 


1 

(airled Dock 

Rumex crisp ns L. 

28, 

1 8 

2 

» » 

» » » 

'U 


Sheep’s Sorrel 

Rumex ncelosella L. 

4/ 

1 h 

4 

Pale Willow -\\ eed 

Polygonum tomenlosiim Schrank. 

2 ' 

. K 

0 

» » 

» » >,» 

' 1 


Annual Knawel 

Scleranlhus unnuus L 

1/ 

' S 

7 

Corncockle 

Agrostemmn yithayo L. 

1 ! 

- K 

8 

Fat Hen 

Chenopodium album L. 

31 / 

! H 


» » 

» » » 

2/ 

S 

10 

Corn Poi)py 

Pa pane r rhoeas L. 

28 / 

. 8 

11 

Field Penny-cress 

Thlaspi arnense L. 

22 / 

10 

12 

» » 

» » » 

2.1 / 

/ 7 

18 

(diarlock 

Sinapis arnensis L. 

24 / 

! 0 

14 

(ail-leaved Crane's bill 

Geranium dissectum L. 

2*1 
i 0 

15 

Small-flowered Oa lie’s 

Geranium pusillum Hurm. 



bill 


28 / 

16 

Hairy Vetch 

Vida hirsuta (L.) S. F Gray. 

8 / 

1 0 

17 

Wild Carrot 

Daucus carota L. 

^7. 

18 

» » 

» » » 

‘V, 

19 

Rib-W'ort Plantain 

Plantayo lanceolala L. 

2 « / 

> 8 

20 

» » 

» » » 

‘V,. 

21 

Greater Plantain 

Plantayo major L. 


22 

(k)rn flower 

Ceniaurea cyanus L. 


23 

» 

» » » 

20 /^ 

24 

Scentless Mayweed 

Matricaria inodora L. 

‘vi 

25 

Corn Marigold 

Chrysanthemum seyetum L. 

Vs 

26 

Creeping Thistle 

Cirsiiim arnense (L.) Scop. 


27 

» » 

» » » » 
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Ko. 


Plant species. 

28 

Two-rowed Barley 

Hordeum disfichum L. 

29 

Winter Wheat 

Triticum sativum Lam. 

30 

Perennial Ryegrass 

LoUiim perenne L. 

31 

Timothy 

Phleum prate nse L. 

32 

. Cocksfoot 

DacUjlis glomerata L. 

33 

Swede 

Brassica napus L. var. napobras- 



sica L. 

34 

Turnip 

Brassica campestris L. var. rapifera 



Metzg. 

35 

Red Clover 

Tri folium prat ease L. 

36 

White Clover 

Trifolium repens L. 

37 

Yellow Trefoil 

Medicago lupulina L. 


The crop seed samples were taken from well-germinating 
commercial lots of the species in question. On choosing the weed 
samples great care was taken not to produce them by mixing 
small portions collected in different places and at different times, 
but to collect the whole sample used for the experiment at the 
same time and from the same growing spot. The two samples 
of Cornflower (Centaurea cyanus L.) and Creeping Thistle 
(Cirsium aruense (L.) Scop.) were treated somewhat differently. 
No. 22 was collected direct from plants in the field while No. 23 
was taken from the cleaning product so that the seed was aired 
on the field together with the Barley in which the plants w^ere 
found, and passed through the threshing machine together with 
it. No. 26 was aired on the stems w^hile in the case of No. 27 only 
the »heads» which were picked off on the field, were aired. 

The samples w^re collected in the summer of 1933 and during 
the wdnter of 1933 — 34 prepared for sowdng. Before as well as 
after treatment the seed was stored in the different laboratories 
of the Station. The samples of crop seed which were chosen 
among cleaned commercial lots in the winter of 1933 — 34, were 
ready for sowing without further ado. On the other hand, the 
weed seed had first to be prepared, i. e. the different appendages 
and parts of inert matter had to be removed, and thus »pure 
seed» was obtained without going through the big portions under 
consideration as thoroughly here as in the case of a real purity 
analysis which is of no particular importance in this connection, 
the main point being that all the portions to be included in the 
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experiment are counted off from the ready treated sample. The 
seed left over after counting the portions to be buried, was kept 
for examination from time to time for comparison with the 
buried seed and the storage took place at ordinary room-tempera- 
ture in the germination laboratory of the Station. The examin- 
ation of this seed stored under dry conditions includes sowing 
in the same way as the buried seeds and also a germination test 
in the laboratory on the Jacobsen Germinator at room-tempera- 
ture, but without heating the water. 

In the spring of 1934 portions of 400 seeds each w^ere counted 
off from the samples. Each portion was placed in a small flower- 
pot of about 8 cins. height which holds about 250 cm'** and is 
marked with a branded number. The pot is of porous baked 
clay which presumably to a certain degree permits the free 
access of the water circulating in the soil and the air of the soil to 
its content, so that the conditions may be assumed to correspond 
to those which generally prevail in the soil. The pot was filled 
with soil up to 3 cms. from the top and thereafter the 400 seeds 
were spread on the soil surface obtained in this way. Kinally, 
the pot was filled up with soil and buried at such a depth that 
the seeds lay about 25 cms. below^ the surface. At the burying 
process which took place from the 24th — 26th May, 1934, the 
pots w ere arranged in sets so that one set might be dug up each 
year without disturbing the remaining. The samples of some of 
the species were so small that portions were available every five 
years only; however, in each of the first five years and every five 
years after portions w^ere available of almost all species. 

The examination of the buried seed is made in the following 
way: each spring, as early as the soil is convenient for sowing, 
a set of pots is dug up and the content of each pot poured out 
into a dish and thoroughly mixed. Then the whole is sown in 
the garden of the Station in an open frame measuring 50 ems.X 
50 cms. and, after sowing, covered with a 15 mm thick layer of 
sifted soil, except in the case of Barley (Hordeiim distichum L,), 
Wheat (Triticum sativum Lam.), and Hairy Vetch {Vida hirsuta 
(L.) S. F. Gray) w^here the covering layer is 25 mm thick. Some- 
times during the first two summers and the following one the 
seedlings were removed and counted as they appeared. In some 
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cases the counting was continued for up to four years, but in 
recent years’ sowings this was not so since in the second summer 
only a few seeds germinated and in the third summer practically 
none at all. 

The condition of the soil at the time of sowing and the climatic 
conditions during the summer were not of course identical from 
year to year and thus the conditions of germination inevitably 
varied somewhat. This is naturally a drawback in an experiment 
of this kind, but the drawback is probably partially compensated 
by the greater value that may be assigned to the experiment, the 
germination being examined under natural conditions. The 
variations appear distinctly from the Table on p. 179 and the 
Graphs on p. 182 — 185 which show that even the majority of the 
species germinated better after being buried 5 years than after a 
shorter time. Caution should therefore be taken in comparing 
the germination of the individual plant species after they have 
been buried for a different number of years. It is more reliable 
to compare the germination of the different species between 
themselves each individual year. 

In this connection may be mentioned that Goss (9, p. 359) 
experienced similar difficulties though his germination tests 
were made in a greenhouse where the conditions of growth to 
some degree were controllable. He writes that too much impor- 
tance should not be attached to the percentages of germination 
obtained for each individual species from year to year, since for 
instance in 1923 there were several cases where a species which 
had not germinated in 1918, produced sprouts, e. g. Climbing 
false Buckwheat {Polygonum scandens) germinated for the first 
time in 1918, etc. The germination conditions having been as 
similar as possible from time to, time, Goss interprets this 
phenomenon as an indication of the influence of the variation of 
the climatic factors previous to the disinterment and the germin 
nation test on the physiological condition of the buried seeds. 

The conditions involving a more or less high germination in 
the field are of a very complicated nature and it is therefore 
difficult to give an exact definition of the germination conditions 
of each individual year. The best answer is no doubt obtained 
by studying the germination of each individual seed species from 
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year to year; mention may however be made of the experimental 
records on these conditions as well as the condition of the seed 
at the time of disinterment as far as it has been possible to 
examine and describe it. 

193^: Sowing simultaneously with burying on the 24th — 26th 
May. 

lOSC): Disinterment and sowing on the 21st March. The soil 
was especially adapted for sowing. The Wheat had germinated 
earlier, but the sprouts had not reached the surface of the earth 
and were decayed. The soil of the pots was interwoven with 
roots. Of the Barley only empty glumes were left and there was 
no sign of any germination having taken place. In Hairy Vetch 
and Cocksfoot many living sprouts were found in the pots. Of 
Cornockle mainly empty seed coats were left and there was no 
sign of any germination having taken place. Charlock was 
particularly fresh, while Swede and Turnip to a great extent 
decayed. 

1936: Disinterment and sowing on the 24lh March in Conve- 
nient soil. In Hairy Vetch and White Clover a few seeds had 
germinated and in each species 5 fresh 3- 5 cm high seedlings, 
which were included among the germinated seeds, were removed. 

1937: Disinterment and sowing on the Sth April. The soil 
moist, but the covering soil convenient; germination conditions 
favourable. In Hairy Vetch 12 fresh seedlings were removed; also 
Corn Marigold presented germinated seeds. 

1938: Disinterment and sowing on the 18th March. The soil 
rather wet, but the covering soil convenient; germination condi- 
tions favourable. A few seeds of Hairy Vetch and Corn Marigold 
were germinated. Of Swede, Turnip and Winter Wheat only the 
seed coats and the glumes WTre visible, while of Two-rowed 
Barley, Perennial Byegrass and Cocksfoot no traces of seed were 
found. 

1939: Disinterment and sowing on the 7th March. The soil 
convenient and easily crumbling for the implements; covering 
soil fine. On the area above the samples buried in 1938 Perennial 
Ryegrass was sown, the roots of w^hich had grown into the 
flower-pots so that there was an entangled mat of roots at their 
bottom and consequently the content had to be scraped out with 
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a knife and it was impossible to see how' the seeds looked. The 
samples stored in the laboratory were sown on the 8th March. 
A snowsquall had fallen early in the morning, but as the frames 
had been ready for sowing on the previous day and the covering 
soil was fine, the sowing was successfully accomplished. 


B. Survey and Discussion of the Results. 

The main result of the experiment carried out during the first 
five years (1934 — 39) is recorded in Table 1 where the first five 
columns indicate the germination in the field after the seed has 
been buried for 1, 2, 3, 4 and 5 years respectively. The next two 
columns show the germination in the field of the seed stored 
dry in 1934 and 1939 and, finally, the last two columns the 
laboratory germination of the same samples. 

It appears from Table 1 that the different seed species have 
reacted very differently upon dry storage and burying and in 
order to facilitate a survey of the material the following grouping 
has been made as an attempt to divide the species according to 
their reaction upon external influences. 

1. Seed which retained its vitality both in dry storage and 
when buried: 

Curled Dock Rib-wort Plantain 

Sheep’s Sorrel Hairy Vetch 

Fat Hen Cornflower 

t 

Corn Poppy Scentless Mayweed 

Charlock Corn Marigold 

Wild Carrot 

2. Seed which lost its vitality both in dry storage and w'hen 
buried: 

Annual Knawel . Corncockle 

3. Seed which retained its vitality in dry storage but which 
lost it when buried: . 

Cut-leaved Crane’s bill 
Small-flowered Crane’s bill 
Two-rowed Barley 
Winter Wheat 
Perennial Ryegrass 
Timothy 


Cocksfoot 
Swede 
Turnip 
Red Clover 
White Clover 
Yellow Trefoil 



179 


Table 1. Survey of the experiment with buried seeds in 1934^ — 39, 


N:o 

Plant species. 

Sown 21/3. 1935 after beingl 
buried 1 year. 

% plants in Oie field. i 

Sown 24/3. 1986 after being! 
buried 2 years. 1 

% plants in the field. { 

Sown 5/4. 1937 after being 1 
buried 3 years. 

% plants in the field. 

Sown 18/3. 1938 after being! 
buried 4 years. i 

% plants in the field. 

Sown 7/3. 1939 after being, 
buried 5 years. | 

% plants in the f^eld. j 

Sown 1934 after one 
winter's dry storage. 

% plants in the field. 

Sown 1939 after 5 years 
dry storage. 

% plants in the field. 

% Germinating capacity in 
the laboratory 1934. i 

if ter 1 winter's dry storage.; 

% Germinating capacity inj 
the laboratory 1939 j 

after 5 years dry storage.' 

1 

Rumex crispus L 

76 

66 

17 

30 

82 

69 

21 

99 

81 

2 

3 

» » » 

70 

74 

30 

36 

86 

55 

55 

99 

99 

Rumex acetosella L 

45 

13 

5 

14 

62 

34 

39 

77 

87 

4 

Polygonum tomentosum 
Schrank 

57 

27 

9 

34 

21 

75 

0 

91 

0 

n 

Polygonum tomentosum 
Schrank 

17 

6 

1 

10 

18 

77 

0 

85 

0 

6 

Scleranihus annuus L 

44 

2 

1 

7 

2 

51 

0 

77 

18 

7 

Agrostemma githago L 

0 

0 

0 

0 

— 

96 

0 

99 

1 

8 

Chenopodium album L 

54 

18 

20 

38 

56 

30 

28 

65 

47 

9 

» » » 

54 

27 

21 

16 

59 

18 

54 

66 

74 

10 

Papaver rhoeas L 

56 

17 

2 

19 

30 

24 

19 

56 

79 

11 

Thlasjii arvense L 

92 

78 

81 

76 

87 

49 

0 

78 

1 

12 

» » » 

51 

76 

86 

80 

70 

80 

0 

84 

0 

13 

Sinapis arvensis L 

54 

69 

75 

73 

84 

79 

72 

84 

66 

1 14 

Geranium dissectum L 

0 

0 

0 

0 

0 

79 

60 

93 

69 

i 15 

Geranium pusillum Burm. ... 

3 

3 

2 

2 

3 

81 

63 

99 

92 

16 

Vida hirsiita (L.) S. F. Gray 

73 

37 

55 

65 

50 

61 

91 

'14 

*5 

, 17 

Daucus carota I 

28 

48 

47 

38 

43 

67 

4 

82 

10 

18 

» » » 

47 

49 

39 

39 

52 

52 

2 

84 

55 

19 

Plantago lanceolata L 

72 

64 

77 

34 

29 

64 

13 

93 

29 

20 

» » » 

51 

40 

46 

23 

24 

72 

47 

96 

82 

21 

Plantago major L 

37 

23 

10 

10 

30 

27 

0 

96 

0 

22 

Centaurea cyanus L 

60 

20 

39 

0 

— 

66 

55 

77 

68 

23 

» » » 

27 

17 

— 

— 

— 

59 

54 

84 

66 

24 

Matricaria inodora L 

45 

34 

17 

9 

7 

31 

0 

92 

21 

25 

Chrysanthemum segetum L. 

55 

34 

68 

27 

12 

37 

4 

75 

11 

26 

Cirsium arvense (L.) Scop. 

27 

38 

51 

19 

55 

27 

0 

86 

0 

27 

» » » » . . . 

48 

52 

57 

48 

52 

53 

1 

92 

0 

28 

Hordeum distichum L 

; 0 

0 

0 

0 

0 

98 

60 

99 

82 

29 

Triticum sativum Lam 

: 0 

0 

0 

0 

0 

94 

8 

96 

65 

30 

Lolium perenne L 

1 1 

0 

0 

0 

0 

90 

38 

97 

73 

31 

Phleum pratense L 

29 

8 

21 

7 

20 

52 

4 

96 

23 

32 

Dactylis glomerata L ; 

21 

2 

0 

0 

0 

79 1 

17 

98 

63 

33 

Brassica napus L. var. napo-l 
brassica L, 

1 

1 

2 

2 

1 

1 

80 

44 

96 

86 

34 

Brassica camp, L. var. rapi~\ 
fera Metzg • 

6 

6 

1 

4 

5 

79 

27 

95 

72 

35 

Trifolium pratense L j 

3 

1 

1 

0 

1 

67 i 

4 

83 

9 

36 

Trifolium repens L i 

4 

1 

3 

4 

4 

73 1 

28 

75 

55 

37 

Medicago lupulina L | 

1 

1 0 

0 

1 

1 

52 1 

25 

76 

49 1 


^ Excl. 77 % non germinated »hard sceds.» 
» 79 % » » » » 
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4. Seed which lost its vitality in dry storage but which 
retained it when buried: 

Pale Willow-weed Greater Plantain 

Field Penny-cress Creeping Thistle 

This grouping should of course not be taken too literally since 
many of the species are to be found on the limit between two 
groups and might perhaps with perfect justice be included in 
either of them. E. g. in group 1 Scentless Mayweed and Corn 
Marigold border on group 2 since, after being buried for 5 years, 
they germinated only 7 and 12 % respectively and after dry 
storage for 5 years only 21 % and 11 %. In group 2 Annual 
Knawel is a less typical representative than Corncockle, since 
the first-mentioned after being buried 1 year germinated 44 % 
and after 5 years of dry storage still 18 %. Of group 3, Turnip 
and Timothy germinated 5 % and 20 % respectively after 
being buried for 5 years and thus to some degree approach 
group 1. Pale Willow-weed and Greater Plantain are the least 
typical representatives of group 4 since, after being buried for 
5 years, they germinated only about 20 % and 30 % respectively 
and thus to some degree approach group 2. As typical represen- 
tatives of the four groups mention may be made especially of 
Curled Dock, Charlock, Annual Knawel, Corncockle, Small- 
flowered Crane’s bill, Swede, Field Penny-cress and Creeping 
Thistle. For these 8 species the experimental results are presented 
in the Graphs whicTh give more detailed information than the 
Table and therefore probably do not need to be commented on. 
It may be mentioned, however, that a number of species seem 
after 1 year of dry storage to germinate more slowly when sowed 
in an open field than after being buried 1 year in the soil. This 
applies to Curled Dock, Sheep’s Sorrel, Fat Hen, Field Penny- 
cress, Hairy Vetch and Corn Marigold; it must be kept in mind, 
however, that sowing in the open in. 1934 took place only in the- 
end of May at which time the germination conditions were 
probably not so good as in 1935 when the seed was sown after 
being buried for 1 year; sowing then took place as early as the 
21st March. 

The following conclusions of interest to agricultural practice 
may probably be drawn from the material at hand. The weeds 
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of groups 2 and 3 (Annual Knawel, Corncockle and the two 
Geranium species) belong to the type of plants which Jens Lind^ 
once gave the striking name of »cultivated weed» which thus 
means weed plants, the seeds of which do not retain their vitality 
in the soil and only occur in the field when sown by man. These 
weeds may therefore be exterminated from the fields if one 
avoids sowing their seed, i. e. by using well-cleaned seed. In 
group 3 seed growers no doubt will notice Timothy and Turnip 
and to a certain degree also Swede, the seeds of which may lie 
in the soil for up to 5 years and produce plants, though only a 
few per cent. According to Dorph-Petersen (6) Mangold, too, 
may retain its vitality in soil for several years (see this article, 
p. 172). This presents a danger of crossing and contamination 
in the seed production and shows that care should be taken not 
to grow certain seed crops too frequently on the same area. 

Groups 1 and 4 include weed species, the seeds of which may 
lie in the soil for years and still retain their vitality; to these 
species the old saying »I11 weeds grow ai)ace» is applicable. Seed 
of such weeds brought up to the upper layers of the earth by 
deep ploughing may give a vigorous stand of weed species which 
perhaps have not been i)resent in the field for several years or 
had the opportunity of throwing their seeds. In some cases 
where the api)earance of such species on the field is rather inex- 
plicable the negligence of previous years may be held responsible 
for it. Consequently, to get rid of these s])ecies the sowing of 
seed free of weeds is not sufficient. A proper treatment of the 
soil, including cultivation, weeding, hacking, etc., and in some 
cases spraying or dusting with chemicals must be applied — this 
being however technical agricultural questions lying outside the 
scheme of this report. 

From a botanical point of view^ groups 1 and 4 are supposed 
to be the most interesting ones. Especially group 4 is charac- 
terised by the fact that seeds of these species lose their vitality 
completely w^hen stored in the laboratory for five years, while 
they (particulary Creeping Thistle and Field Penny-cress) retain 
it well after being buried for 5 years in the soil where the seeds 

»Ugeskrift for Landmaend^, 1916, pp. 267 — 269 and 281 — 283. 
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1935 1936 1937 1938 1939 1934 1939 1934 1939 


Field germination after burying Field germina- Laboratory Ker- 
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storage dry storage 


7. Corncockle, Agrostemma githago L. 



Field germination after burying 


Field germina- 
tion after dry 
storage 
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mination after 
dry storage 



4th year 5th year 6th year none 
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% germinated seeds: 
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2nd year 8rd year 
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11. Field Penny-cress, Thlaspi arvense L. 



m 


4() 


20 


0 


1935 1936 1937 1938 1939 1984 1939 1934 1939 


Field germination after burying Field germina- Laboratory ger- 

tioii after dry mination after 
storage di*y storage 


27. Creeping Thistle, CArsium arvense (L.) Scop. 



tion after dry mination after 
storage dry storage 
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m 
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— without being brought to germinate or decay — are exposed 
to changing temperature and moisture conditions, changing 
composition of the surrounding air, attacks by fungi and bacteria, 
etc. Provisionally, it is only possible to guess whether it is the 
low oxygen tension, the higher carbon dioxide tension of the air 
of the soil, the moisture or the presence of certain substances in 
the soil that act in a preserving way on these seeds; it would 
probably be of considerable interest to get some information 
regarding these peculiar conditions. 

In his experiments Duvel made an attempt to throw some 
light on this aspect of the matter. Side by side with the seeds 
buried in flower-pots in the earth he placed sealed glass tubes 
with dry seed of the same sample, however only at the deepest 
depth, viz. 107 cms., and these tubes were dug up in 1908 after 
5 years and the content was tested for germination in a green- 
house under the same conditions as in the case of the seeds 
which were buried after being mixed with soil in flowerpots. 
The result was reported by Goss (9, p. 361) and it appears that 
the majority of the species (especially the crop species) germina- 
ted better, some equally well and others more poorly, when 
buried in glass tubes than they did in soil. 

Field Penny-cress which lost its vitality completely after being 
stored dry for 5 years at the Danish State Seed Testing Station, 
but retained a germinating capacity of 87 % after being buried 
for 5 years in the earth, according to Goss germinated 52 % when 
buried in soil and 53 % after being buried in glass tubes for 5 
years. Greater Plantain which lost its vitality after 5 years dry 
storage at the Danish State Seed Testing Station but showed a 
germinating capacity of 30 '% after being buried for 5 years in 
the earth, according to Goss germinated 10 % after being buried 
in the soil and 20 % after being buried in glass tubes for 5 years. 

The difference in the experimental conditions used by Goss 
and in our experiments with dry storage is this, that in Goss^ 
experiments the dry seeds lie in the soil, while we have them in 
the laboratory, where there is a fairly constant temperature of 
about 20° C all the year round, whereas the temperature in the 
soil at a depth of 107 cms. changes according to the season but 
is always lower than 20°. At the Station the seed was kept in 
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paper-bags and in this way the moisture of the surrounding air 
was identical with that of the room where the relative humidity 
of the air fluctuates between about 50 and 75 %. No indication 
is given of the moisture of the air in the sealed glass tubes 
buried by Goss; but if nothing particular had been done in order 
to dry the seeds beforehand — w^hich Goss does not mention - 
the moisture has probably been the same as in our experiments, 
with this difference, however, that the relative moisture of the 
air in the closed tubes has been comparatively high only at low^ 
temperatures, w^hile the relative moisture of the air in the labora- 
tory may quite easily be high simultaneously with a higher 
temperature. 

No doubt, further studies should be made of these conditions, 
possibly by means of experiments with storage in closed tubes in 
refrigerating chambers where different temperatures might be 
tried, and closed tubes with seeds of different moisture content 
should centainly be included in such an experiment which may 
very well be of great practical importance to the storage of seed 
of certain crop plants which in the case of ordinary storage in 
bags in ware-houses retain their vitality only for a short time. 
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Zusammenfassung. 

t 

Keimiing von in der Erde eingegrahenen und trocken 
aufbewahrten Samen. 

/. 19M-^39. 

Nach eincr Obcrsicht iiber die wichtigste Literatur iiber die 
Lebensfahigkeit eingegrabener Samen wird darauf aufmerksam 
gemachl, dass diese Frage in einer rationellen Weise durch 
direkte Versuche gelosi werden muss, d, h. durch Eingraben. 
unter nalurlichen Verhaltnissen von Samen, deren Anzahl und 
Keimfahigkeit im voraus festgestellt worden sind. Diesbeziigliche 
Versuche sind bis jetzt nur von Beal (1) [von Darlington (4 
und 5) weitergefiihrt], Duvel (8) [von Goss (9 und 10) weiter- 
gefiihrtl und Dorph-Petersen (6 und 7) ausgefiihrt worden. 

In Fortsetzung der Arbeit von Dorph-Petersen hat die 
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danische Staatssamenkontrolle 1934 cinen ncuen Versuch nach 
ciner noch grosseren Skala bewerkstelligt, der wahrscheinlich bis 
1983 forlgesetzt werden wird. Die Resultate der ersten funfjah- 
rigen Periode sind nachstehend mitgeteilt. 

400 Saineii von je 29 Arlen der in dcr danischen Landwirtschaft 
vorkominenden wichligsten Kultur- und Unkrautpflanzen (Liste 
dcr Arlen, siehe S. 173) wurden in einer Tiefe von 25 cm in 
klcinen Blumentopfen, in denen die Sainen mil Erde geinisclit 
^varcn, in den Bodcn eingegraben. Jcdes Friihjahr wurde eine 
Serie von Topfen aufgegraben und in Rahinen von 50 cmX50 cm 
irn Freien aiisgesat. 

Die Haiiplergebnisse sind in Tabelle 1, S. 179, aiifgefiihrt. Die 
fiinf ersten Rubriken von links an zeigen die Keimung auf dem 
Felde der bzw. 1, 2, 3, 4 und 5 Jahre lang cingegrabencn Saineu. 
Die zwei nachsten Rubriken zeigen die Keimung auf dem Felde 
von 1 und 5 Jahre lang Irocken aufbewahrten Samen und die 
zwei lelzlen Rubriken die Keimung im Laboratoriiim auf dem 
Jacobsen’sehen Apparate von 1 und 5 Jahre lang Irocken’ auf- 
bewahrlen Samen. 

S. 178 findet sich eine allgemeine tibersicht der sludierleii 
Arlen, aus welcher ihr Verhalten sowohl unter trockener Auf- 
bewahrung als auch beim Eingraben in der Erde hervorgeht: 

1. Lebensfahigkeit der Samen unter trockener Aufbcwahrung 
und beim Eingraben in dcr Erde erhalten. 

2. Lebensfahigkeit dcr Samen unter trockener Aufbewahrung 
und heim Eingraben in der Erde verloren. 

3. Lebensfahigkeit der Samen unter trockener Aufbewahrung 
erhalten, aber beim Eingraben in der Erde verloren. 

4. Lebensfahigkeit der Samen unter trockener Aufbewahrung 
verloren, aber beim Eingraben in der Erde erhalten. 

Da die Unkrautarlcn der Gruppen 2 und 3 ihre Lebensfahigkeit 
in der Erde verlieren, konnen sie als »kiiltivierte Unkrauter» 
bezeichnet werden. Solche Arten kommen nur auf dem Felde 
vor, wenn sie von den Menschen ausgesat werden. Sie konnen 
durch den Gebrauch von gut gereinigten landwirtschaftlichen 
Samereien beseitigt werden. Alle die hier studierten Kultur- 
pflanzen gehoren zur Gruppe 3, wogegen aber Timothe, Turnips 
und Kohlriiben nach funfjahrigera Eingraben in der Erde keim- 



190 


fahig waren, obwohl sie nur wenige Prozent Keimlinge erzeugten. 
Im Samenbau bedeutet dies eine Gefahr kreuzweiser Befruchtung 
von verwandten Arten auf dem gleichen Felde. 

Die in den Gruppen 1 und 4 (nur Unkrauter) aufgefiihrten 
Arten bewahren ihre Lebensfahigkeit sehr gut, w’enn sie in Erde 
eingegraben sihd. Fur die Beseitigung derartiger. Unkrauter sind 
andere Mittel, z. B. Bodenbearbeitung, Hacken, Spritzen usw., zu 
verwenden. 

Von botanischen Gesichtspunkten aus sind die in Gruppe 4 
aufgefiihrten Arten vielleicht die interessantesten, weil sie ihre 
Lebensfahigkeit in Erde einigermassen bewahren, wiihrend sie 
aber bei trockener Aufbewahrung 5 Jahre lang iin Laboratorium 
dieselbe fast vollstandig verlieren. 

In den von Duvel [von Goss (9) S. 361 berichtetj ausgefiihrten 
Versuchen wurden kleine Glasrohren mit trockenen Samen neben 
mit Erde in Blumentopfen gemischten Samen im Boden einge- 
graben. Die Samen von Feld-Pfennigkraut und Grosser Wegerich 
bewahrten ihre Lebensfahigkeit einigermassen in den eingegra- 
benen Glasrohren, wahrend in unseren Versuchen die gleichen 
Arten unter trockener Aufbewahrung ira Laboratorium ihre 
Lehensfahigkeit verloren. Wahrscheinlich muss das Verhalten 
solcher Arten sowie gewisser Kulturarten, z. B. von Forstsamen, 
die unter trockener Aufbewahrung ihre Lebensfahigkeit sehr 
schnell verlieren, in Einzelheiten studiert werden, moglicherweise 
durch Versuche in kiihlraumen bei verschiedener Temperatur 
und Luftfeuchtigkeit. 
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G. Wieringa (1883—1940). 

Am 12 Juni 1940 entschied der in der internationalen Samen- 
welt wohlbekannte Mitarbeiter G. Wieringa, Abteilungsvorstand 
an der Reicbsversucbsanstalt fur Sainenkontrolle in Wageningen, 
nacb einem 27-jabrigen Dienst an dieser Station. Leider bat 
er die Entbebrungen und Anstrengungen wabrend einer gezwun- 
genen Evakuierung aus Wageningen nicbt vertragen konnen. 

Wieringa bat immer sein Leben der internationalen Arbeit 
gewidmet. Er bat mebreren Samenkongressen beigewobnt und 
in den »Mitteilungen der Internationalen Vereinigung fur Samen- 
kontrollc» mancbe Beitrage veroffentlicbt. Mancbe Kollegen 
lernten ibn kennen und wiirdigen wabrend ibres Aufentbaltes 
an der Wageninger-Versucbsstation, mit vielen bat er auf ange- 
nebme Weise zusaminengearbeitet. 

Durcb seinen Tod bat die Reicbsversucbsstation einen gewis- 
senbaften Beamten und die Internationale Vereinigung fiir 
Sainenkontrolle ein tiichtiges Mitglied verloren. 

Wageningen, Juni 1940. 


W. J. F. 
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Comptes-rendus de livres, resumes. — Book-Reviews, 
Abstrapte. — Bucherbesprechungen, Referate. 

J. E. AaUo-Setdla: Mallasohran ifiivyysvaatimuk.sesta ja itiivyyden 
toteamisesta. (t)ber die Fordeningen an Keiinfahigkeit der 
Malzgerste iind Feststellung derselbeii.) Mallasjuornal, Helsinki 
1939, S. 393- 403. (Finnisch). 

Im 3. § des Anbauvertrages von Malzgersle der Malzereieii ist vor- 
geschriebeii, dass die gelieferle Gersle folgende An fordeningen fiir die 
Keimfahigkeit erfiillen soil: »Die Keimfahigkeil im Verlaiife von vier 
Tagen in % %iger Wasserstoffsuperoxydlosung und Zimrnertempera- 
tiir soli mindestens 92 % betragen.» Die Ernie des Jahres 1938 war 
beziiglich der Keimfahigkeit gut und entsprach im grossen und ganzen 
diesen Bedingungen. Es kamen jedoch auch solche Partieen vor, 
welche ein so hohes Keimfahigkeitsprozenl bei Keimversuchen in 
Wasserstoffsuperoxydlosung nicht erreichten, talen dies wohl aber in 
Quarzsand, ja, einige keimten darin sogar ganz ausserordentlich gut 
(Tab. 1). 

Tab. 1. Keimversuche mii Malzgerste im Jahre 1938, 


Kontrolle 

No. ' 

Keimprozent 
bei Zimme 

In Vi %iger 
H,0,-L6sung 

, in 4 Tagen 
rtemperatur 

Im Sande 

8516 

82 

92 

8534 

89 

93 

. 8645 

89 , 

99 

9588 

88 

94 

10365 

91 

97 

13108 1 

1 

90 

94 

16108 

88 

94 

16145 

87 

92 

16147 

89 

95 

16153 

89 

94 

16684 

90 

96 
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Da die Keimungsergebnisse sich so gestalten kdnneii, so entsteht 
ganz natiirlich die Frage, welches von den erhaltenen Resiiltaten das 
richligere ist, wenn man den Wert der fraglichen Braugerstenpartieen 
beurteilen will. Das Keinien in Wasserstoffsuperoxydlosung wird in 
der Praxis deshalb angewandt, weil Gerste mil rnangelnder Keimreife 
beim Anwenden dieses Verfahrens besser keimt als bei Keirnver- 
siichen im Sande. Wenn aber keimunreife Gerste bei einer Ternpe- 
ratur von 9 — 10® ziiin Keimen gebracht wird, keimt sie ebenso gut 
Oder sogar besser als in Wasserstoffsuperoxydlosung (Tab. 2). Die 
Keirnung dauerl zwar langer, im ganzen etwa 7—9 Tage. Es wird 
behauptet, dass diese Verzogerung von 3—5 Tagen fiir den Handel mil 
Gerste nachteilig ist. 

Tab. 2. Keinwersuche mil Malzgerste im Herb si 1938. 


Kontrolle No. 

Keimprozcnt in 4 Tagen bei 
Zimmcrtcmperatur 

Keimprozent 
in 7 ““"9 Tagen 
bei + 10° C 
im Sande 

In */. %iger 
H^O^-Losung 

Im Sande 



100 

93 

100 

49 

99 

90 

99 

71 

91 

70 

94 

108 

j 

98 

85 

I 98 

I 133 

98 

80 

! 98 

180 

99 

49 

99 

1 

\ m) 

97 

75 

! 99 

201t 

90 

91 

: 

320 

99 

78 

98 

Im Mittcl 

97.4 

80.8 

97.8 


Das in Kalte erhaltene Keimimgsergebnis ist nach der Annahme des 
Verfassers dasjenige, das der Praxis am besten entspricht, denn in 
den Malzereien kann man im Herbst und im Winter beim Bereiten 
von Malz cine ziemlich niedrige Keirntemperatur halten, und das 
Zubereiten von Malz wird auch bei ganz niedriger Temperatur begon- 
nen. Das Keimen mit Hilfe von Wasserstoffsuperoxydlosung hat aber 
auch kein Gegenstiick in der Praxis, da beim Miilzen nur reines 
Wasser und Malztemperatur in Frage kommen. 

Wenn die Gerste vollstandig keimreif ist, ergibt das Keimen in 
WaTsscrstoffsuperoxydlosung kein besseres Resultat als dasjenige im 
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Sande bei Ziramertemperatur, man erhalt im Gegenteil oft ein niedri- 
geres Keimprozent, wie aus der Tab. 1 ersichtlich ist. 

Die Reife- und Erntezeit der Gerste im Jahre 1937 ist von schonem 
Wetter besonders begiinstigt gewesen. Dies hatte zur Folge, dass die 
Gerste sofort nach dera Dreschen beinahe vollstandig keimreif war. 
Nur von den im September untersuchten Proben erhielt man durch- 
schnittlich 0,5 % bessere Resultate von Keimversuchen in Wasserstoff- 
superoxydlosung als im Sande bei Zimmertemperatur. Im Marz- April 
des darauffolgenden Jahres erhielt man dagegen im Sande bei Zim- 
mertemperatur durchschnittlich 2,4 und 2,3 % hohere Ergebnisse, so 
dass die Wasserstoffsuperoxydiosung offenbar ein Sinken der Keim- 
prozente herbeigefiihrt hatte. 

Die Malzgerstenernte des Jahres 1938 war, als man dieselbe in der 
staatlichen Samenkontrollanstalt zu untersuchen begann, in demselben 
Masse keimreif wie die Ernte des Jahres 1937. Im August keimte die 
Malzgerste wahrend 4 Tage 6,8 % besser in Wasserstoffsuperoxydiosung 
bei Zimmertemperatur als im Sande, aber im Sande von -f 10® C war 
das Keimergebnis 0,4 % besser als in Wasserstoffsuperoxydiosung. 
Vom Oktober des Jahres 1938 an hatte die Melzgerste schon beinahe 
ihre vollstandige Keimreife erreicht und von da an erhielt man dauernd 
ein niedrigeres Keimprozent in Wasserstoffsuperoxyd, im Mai im 
Mittel 2,8 % niedriger als im Sande bei Zimmertemperatur und 3,8 % 
niedriger als im Sande bei +10® C. 

Dies beruht anscheinend darauf, dass die Wasserstoffsuperoxyd- 
iosung neben ihrera oxydierenden Einfluss auf die Korner auch giftig 
auf dieselben, besonders auf die beschadigten Korner, einwirkt. 

Um festzustellen, in welchem Masse der Embryo der Gerstenkorner 
beschadigt oder entblosst sein kann, und doch noch eine Keimung 
der Korner in einer % %iger Wasserstoffsuperoxydiosung zustande- 
komraen kann, wurden an der staatlichen Samenkontrollanstalt im 
Friihjahr 1939 Versuche vorgenommen. Fiir diese Versuche wahlte 
man Malzgerstenproben, welche sowohl in % %iger Wasserstoffsu- 
peroxydiosung als im rait reinem Wasser befeuchteten Sande gut 
gekeimt batten. 

In Gruppe a der obigen Tabelle sieht man, dass das Entblossen des 
Embryos und ein geringes Verletzen <lesselben beim Keimen der 
Malzgerste in % %iger Wasserstoffsuperoxydiosung ernste Storungen 
verursachen. Besonders leidet die Keimpngsgeschwindigkeit darunter, . 
denn sie erzielt in 3 Tagen nur 13, o %. In Gruppe b sieht man, dass 
sogar ein vorsichtiges Entblossen des Embryos beim Keimen der 
Gerste in % %iger Wasserstoffsuperoxydiosung bedeutende Stdrungen 
hervorruft. So betragt dabei die Keimung in 3 Tagen nur 53,3 % und 
in 4 Tagen 83,o %, wahrend sie im Sande dagegen 99,8 % betragt. 
Man braucht aber den Embryo nicht einmal zu entblossen, denn schon 
ein geringfiigiges und vorsichtiges Abheben der Spelzen des Embryos 
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Tab. 3. Keimvermche mit Malzgerste im Fruhjahr 1939, 

Die Keirnversuche wurden bei Zimmerternperatur vorgenommen. 


Ver- 


Das Kcimprozent 

il der 
suche 

Art der Behandlung 

In V 4 %iger 
HgOg-Losung 

Im Sande 

C8 

N 

a 

< 


In 

3 Tagen 

In 

4 Tagen 

In 

3 Tagen 

In 

4 Tagen 

2 

a 






Unhehandelt 

88.0 

94.0 

95.6 

97.5 


Die Spelzen voin Embryo 






cntfernt iind der Embryo 
etwas verletzt 

13.0 

57.3 

97.8 

98..>i 

1 2 

1 ) 

Enbebaiirlelt 

92.5 

95.8 

99.3 

99.8 


Die Spelzen voin Embryo 

i 

vorsichtig cntfernt 

53.3 

83.0 

99.8 

93.8 

2 

c 

Unbchandelt 

96.0 

97.0 

97.3 

97.3 

1 

1 Die Spelzen vom Embryo 


gedffnel (elwas gehoben) 

8 :J.s 

91.5 

97.8 

98.3 

! 2 

d 

Unbebaiidclt ! 

93.8 

94.9 

9f).i 

96.3 

1 

Die Spelzen vom Embryo 


geoffnet (etwas gespaltet) 

75.8 

83.2 

96.8 

96.6 

7 

e 






Unbchandelt 

93.9 

95.2 

96.3 

96.4 


Das Elide des Embryos des 


Kornes etwas gegcn einen 
Tisch gedriicki 

89.2 

93.6 

97.2 

97.4 




geniigt, um die Keimfahigkeit in % %iger Wasserstoffsuperoxyd- 
losung ziemlich bedeutend herabzusetzen, wie aus den Gnippen c iind 
d ersichtlich ist. Man hat ausserdem Versuche geraacht, um zu ermit- 
teln, wie das Eindrucken des Kornembryos wirkt, wobei sich die 
Spelzen etwas vom Korn losen, dies hinterlasst aber keine von aussen 
sichtbare Beschadigung. Diese Ergebnisse zeigt Griippe e. Wir 
ersehen daraus, dass eine sogar noch recht schwache Behandlung 
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von Malzgerste ihre Keimfahigkeit in % %iger Wasserstoffsupcroxyd- 
losung mehr oder weniger stark beeintrachtigen kann. 

Bei dem Versuche kam sogar ein Fall vor, wo 70,5 % der Gersten- 
korner, deren Embryoende etwas eingerdriickt wurde, in % %iger 
Wasserstoffsuperoxydlosung in 3 Tagen, iind 89 % in 4 Tagen gekeimt 
batten, wogegen 100 % im Sande bereits nach 3 Tagen gekeimt batten. 
Dies beweist, dass die Korner der Gerstc in % %iger Wasserstoff- 
superoxydlosung schwacb keiinfabig sein konnen, obgleicb es scbwer 
ist, an ibnen mit blossem Auge oder sogar mit einer Lupe irgend eine 
Bescbiidigung zu entdecken, wie es sich bci den zu den Gruppen d und 
e gebdrenden Kornern verbalt. Da sic im Sande gut keimen und da 
man an ibnen wabrend des Keimens weder Scbimmel nocb andere 
Storungen bemerkt und da die entwickelten Keime ferner ganz normal 
sind, diirfte man annebmen, dass solcbe Gerste eine gule Malzgerste sei. 

Auf Grund des oben Angefubrten scbliigt der Verfasser vor, dass die 
Anforderungen fiir die Keimfabigkeit der Malzgerste folgenderweise 
verandert werden sollten: Die Keimfabigkeit wabrend vier Tage in 
mit reinem Wasser befeiichtetem Sande, bei Zimmertemperatur, soil 
mindestens 92 % aufweisen. Als eine Parallelanforderung wird eine 
Keimung in % %iger Wasserstoffsuperoxydlosung verlangt, und, falls 
man bierbei ein besseres Ergebnis errcicht, wird dies als Grund fiir 
die Preisbestimmungen genornmen. 

Eine nocb bessere als die obige Art und Weise ware das Bestimmen 
der Keimfabigkeit bei einer Temperatur von +10® C, wobei die 
Keimzeit einige Tage langer dauern wurde. 

K. Olsonen. 


J. E. Aalto-Seiald: l^Jallasobratarkastusten idiitysajasta. (t)ber die 
Keimzeit bei der Priifung der Malzgerste.) Mallasjuomat, Hel- 
sinki 1939, S. 445- 450. (Finniscb). 

Ein ideales Malzkeimpllanzcben ist auf der Fig. 1 abgebildet. Es 
bat Starke Wurzeln mit Wurzelbaaren und das Stengelglied wiicbst 
liings dem Riicken des Kornes indein es unter den Spelzen an der 
Spitze des Kornes zum Vorscbein kommt. Beim Malzen wird die 
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Entwicklung der Keirnwurzcln fiir wichtig ange- 
sehcMi. So wird der aiif Fig. 2 dargestellte Keini- 
ling, wo nur das Stengelglied sich cntwickelt 
hat, beim Keimversuch als wertlos betrachtel. 

Fig. 3 zeigf cinen Keim, bei dem mir die Wiirzcln 2 . 

sich entwickelt haben. Es ist moglich dass ein 

solcher Kcirn vom Standpunkt des Miilzens befriedigend isl, wenn er 
nur geniigend starke Wurzeln aufweisl. Auf Fig. 4 ist ein Keini darge- 
stellt, wo das Stengelglied 
dirckt ziini Vorsehein 
koniint, ohne vorhcr un- 
ter den Spelzen langs 
dem Riicken des Kornes 
zii wachsen. Biswcilcn 
komint es vor, dass das 
Stengelglied ein bisschen 
unt-er den Spelzen, etwa 
ein Drittel der Kornliinge 
vordringt iind sich hier 
hindurchbricht (Fig. 5). 

Solche Keinie, welche 
sich aus beim Dreschen 
beschiidigten Kbrnern 

entwickeln, siiid laut den Pi^, 4 

geltenden Bestimmungen 
als tauglich zu betrach- 
ten und werden bei 
Keimversuchen als ge- 
keirnt angcsehen. Vom 
Standpunkte des Malzens 
der (ierste, werden sie 
jedoch als nicht wiin- 
schenswerl betrachtet. 

Fki der Aiislese reiner Malzgersteiikorner versucht man alle soh he 
Kdrner, die so beschadigt sind, dass sie entweder iiberhaupt gar nicht 
keimen oder aus welchen vom Standpunkt des Malzens aus betrachtet 
sich ein anormaler Keim entwickelt, zu s. g. >}reinen besch(kligten» 
Kornern wegzuzahlen. Es ist jedoch nicht moglich eine solche Abson- 
derung irn Zusammenhang mit einer Reinheitsanalyse ganz tadellos 
durchzufiihren. Deshalb muss sie durch einen Keimversuch ergiinzt 
werden. Fur diesen Zweek soli klargelegt werden, welche Keime als 
tauglich und w^elche als beschadigt zu betrachten sind. 

Das Keimen von Malzgerste wird an der staatlichen Samenkontroll- 
anstalt zu Helsinki bei Zimmertemperatur (etwa 18- 20° G) ausgefiihrt, 
und zwar entweder in feuchtem Sande oder durch Aufweichen der 







198 


Korner wahrend eines Tages in % %iger Wasserstoffsuperoxydiosung, 
wonach die Korner in mit derselben Fliissigkeit befeuchtetem Filtrier- 
papier eingekeimt werden oder auch halt man die Korner dauernd in 
jeden Tag gewechseller % %iger Wasserstoffsuperoxydiosung. Unter 
solchen Keimungsverhaltnissen erhalt man im allgemeinen ein Keim- 
resultat in 3 bis 4 Tagen, wobei man an den Kdimlingen Wurzel- und 
Stengelteil deutlich unterscheiden kann. Beim 
Keimen im Sande sieht man Wurzeln unter den 
Spelzen (Fig. 6) nach Verlauf eines Tages 
hcraustreten, und das Stengelglied ist ange- 
schwollen und deutlich unter den Spelzen zii 
spiiren. Nach zwei Tagen haben die Wurzeln etwa V.i — V4 der Lange 
des Kornes erreicht und der Stengel etwa ein Drittel der Liinge des 

Kornes (Fig. 7). Nach Verlauf von drei 
Tagen hat der Gerstenkeim den auf Fig. 
1, 2, 4 und 5 gezeigten Entwicklungsgrad 
erreicht. Nachdem die Korner einen gan- 
Fig. 7. zen Tag in % %iger Wasserstoffsuper- 

oxydiosung gewesen sind. haben sie das 
auf Fig. 6 gezeigtc Stadium erreicht. Falls die Losung dann erneut wird 
und die Korner nochmals 24 Stunden darin liegen bleiben, haben 
sich aus den Kornern Keimlinge enlwickelt, deren Wurzeln ein paar 
mm. lang und unbehaart sind und die Stengel- 
glieder etwas liinger. etwa 3- 4 mm. sind (Fig. 
8). Auf die.sem Stadium verbleibt der Keim 
auch ferner, denn die Wasserstoffsuperoxyd- 





Fig. 6. 


Fig. 8 . losung verhindert sein weiteres Wachsen. Wie 

sich der Keim spaterhin unter anderen Bedin- 
gungen entwickelt hatte, weiss man auf Gnmd der vorhandenen 
Um.stande nicht mehr, als dass man eine normale Entwicklung dessel- 
ben voraus.setzt. Das Keimen in % 9figer Was.ser.stoffsuperoxydlosung 
kann fortgesetzt werden, wenn Korner, welche in dieser Losung einen 

ganzen Tag gelegen haben, in Filtrierpa- 
pier, das damit befeuchtet wurde, einge- 
wickclt werden. Aus die.sen Kornern ent- 
wickelt .sich .aLsdann an einem Tage ein 
auf Fig. 9 gezeigter Keim, der demjenigen 
auf Fig. 7 gezeigten sehr ahnlich ist, mit dem Unterchied jedoch, dass, 
die Wurzeln Wurzelhaare beinahe vollig verrai.ssen. Falls das Keimen 
noch den dritten Tag fortgesetzt wird, bilden sich an den Wurzeln 




Fig. 10. 


Wurzelhaare (Fig. 10), die Keinie 
.sind aber in ihrer Entwicklung 
im Vergleich zu den auf Fig. 1 
gezeigten zuriickgeblieben, die 
beim Keimen ebenso lange mit 
Wasser befeuchtet waren. Bis- 
weilen bleiben die Wurzeln sogar 
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im mit Wasserstoffsuperoxyd befeiichteten Papier sehr kiirz. Das 
Stengelglied leidet im Papierkonvolut unter der nachteiligen Wirkiing 
des Wasserstoffsuperoxyds nicht in demselben Masse, wie Fig. 11 
zeigt, wo der Keim 4 Tage alt ist. 

Bisweilen schrumpft er durch diese 
Einwirkung sehr zusammen, weshalb 
es sich im allgemeinen als schwer 
erweist zu beurleilen, welcher Keim 
normal ist, welcher, vom Wasserstoff- 
superoxyd beeinflusst, anormal ent- 
wickelt, und welcher infolge von 
Dreschbeschadigungen oder anderen 
Ursachen nicht den normalen Keim- 
verlauf zeigt. 

Bei Keiinversuchen von Gerste in Kalte ( + 10® C) ist es leichter als 
bei Zimmertemperatur oder in Wasserstoffsuperoxyd die Entwicklung 
der Keime zu verfolgen und sie nach ihrer Entwicklung zu beurteilen, 
sowie normale von anormalen zu unter- 
scheiden. Bei einer Temperatur von +10® C 
ist das Gerstenkorn nach Verlauf von zwei 
Tagen im auf Fig. 12 gezeigten Stadium und 
nach drei Tagen im auf Fig. 7 gezeigten. 12. 

Nach vier Tagen ist der Keim wie Fig. 13 

zeigt. Es dauert 5 — 7 Tage bis das Stengelglied so viel gewachsen ist, 
wie Fig. 1 zeigt. Es soli noch erwahnt werden, dass bei Keimvcr- 
suchen bei +10® C Beobachtungen iiber Yerschimmeln der Korner 
leichter als bei Zinimertempe- 
ratur gernacht werden kdnneii. 

Bei Keimversuclien in Was- 
sersloffsuperoxyd wird das 
Auftreten von Schimmel voll- 
standig vermieden. 

Auf Grund des oben Ange- 
fiihrten schliigt der Verfasser vor, dass das Keimen von Malzgerste bei 
einer Temperatur von +10® G in feuchtem Sande geschehen solle. 
Die Keimpflanzchen sollten nach Verlauf von vier Tagen bei auf Fig. 
13 gezeigtem Entwicklungsstadiura gezShlt werden. Direkt aus dem 
Embryo an der Aussenseite der Spelzen gewachsene Keime sind dann 
auf von Fig. 4 und 5 gezeigten Entwicklungsstadien. Ein geubtes Auge 
kann in einem so friihen Stadium feststellen, ob ein Keirnling normal 
ist. In Ausnahmefallen kdnnte ein besonders geiibter Beobachter und 
Zahler das Zahlen der gekeimten Korner schon nach Verlauf von drei 
Tagen bewerkstelligen, wenn man sich damit begniigen wollte, die 
Keime der Gerste auf dem von Fig. 7 gezeigten Stadium zu zahlen. 
Dies entspricht gut dem Keimen in Wasserstoffsuperoxyd, denn darin, 






200 


auch wenn man die Kdrner wahrend der ganzen Keimzeit in stets 
erneuter Wasserstoffsuperoxydlosung halt, entwickell sich der Keim 
nicht einmal so weit, wie wir auf Fig. 8 sehen. 

K. Olsonen. 


//. Eggebrecht: Melhodik der Sarnenuntersiichung. (Methodics of seed 
testing). — Forschungsdiensl 1939, 8, S. 411-“ 417. 

Last year the following questions were dealt with by the Working 
Committee on »Methodics of Sead Testing» and new tasks planned 
within the »Forschungsdienst» :• 

Germinating capacitg. By means of colouring methods applied on 
the embryo an indication of the germinating capacity should be 
found in a biochemical way, i. e. without a germination test. The 
solutions used are reduced by the cell and thus cause a characteristic 
coloration of the embryo. This makes it possible judge of the germina- 
tion value after a short time — about 2 days — as compared with 
the often long duration of test hitherto required. As means of colour- 
ing, dinitro-benzol (according to Gurewitsch) and acid sodium 
selenite (according to Eidmann) are used. The selenite method is 
obviously the most adequate. 

Genuineness, The possibility of separating species or varieties by 
means of the quartz lamp was examined especially in the case of oats, 
peas and ryegrass. For practical purposes the establishment of the 
genuineness of fodder and sugar beets in the seedling stage is of 
great importance. Furthermore, the determination of genuineness 
plays an important part in respect of the judgment of field legumes, 
especially in the case lof deviations of type. 

In view of the determination of moisture content electrometrical 
quickmethods were re-tested as to their usefulness. Further questions 
refer to the methods of testing medical herbs and sweet-smelling 
and aromatic plants as to which the experience available is com- 
paratively small. At present however all questions relating to the 
safe storage and preservation of the seed are of principal importance. 
Results of examinations of the influence of different methods of 
storing on the hardseededness are already available. 

For the time being the storage of hemp seed for which experience . 
as to the most appropriate method of storing is hardly available, 
is of great importance. The examinations are not limited to deal 
with the influence of the thickness of the seed layer on the germinating 
capacity and the seedling vigour but include also different prepara- 
tions as means of conservation as well as control of mites. The 
results available do not however permit of any final judgment. Even 
after one year’s storage hemp may lose very much in value. The 
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question of reducing as much as possible damages and faults due to 
storage must therefore be thoroughly examined. As far as it has 
hitherto been possible to conclude from the experiments, the depth 
of the layer of hemp seed stored in heaps should be as little as possible 
(15 cms). Storage in bags and storage in heaps did not present 
differences. Examinations must be made however to establish the 
conditions in the case of big lots stored in bags piled up one on 
another. The treatment with six different disinfectants showed no 
influence on the preservation of the germinating capacity. However, 
after one year’s storage the use of two other preparations proved to 
be extremely favourable, a stimulation being apparently obtained. The 
examinations should be continued along these lines also in respect 
of attack by mites. 

O. Nieser. 

/ Translated by K. Sjelby. 


//. Eggebrecht and W. Bethmann: Das Selenfarbeverfahren im Ver- 
gleich zu der iiblichen Keimpriifung, insbesondere bei Winter- 
gerste mit Keimruhe. (The selenite colouring method in com- 
parison with the ordinary germination test, especially in the 
case of dormant winter barley). — Angewandte Botanik, 1939, 
27, S. 448—455. 

The results of all the germination and the selenite experiments 
with cereal samples agreed within the allowable latitudes. It is not 
possible however, by means of the selenite coloration, to fix an exact 
figure indicating the extent of dormancy. The selenite test has the 
advantage over the ordinary germination test, especially in the case 
of dormancy, that after 2 days it is possible to make an estimation 
of the germinating capacity, while the germination test requires 10 
days or, in the case of dormant seed even more. But unfortunately 
the selenite method demands more work than the ordinary germina- 
tion method. 

O. Nieser. 

/ Translated by K. Sjelby. 


/f. Fiirtauer: Keimungsforderung von Beerenobstsamen. (Promotion 
of the germination of berry-seeds). — Gartenbauwissenschaft 
1939, 74, S. 141—150. 

The most important representatives of the cultivated plants included 
under the collective name of »berries», i. e. Currants, Gooseberries, 
Raspberries and Blackberries, all possess the common quality of 
germinating very poorly and irregularly. Excepted therefrom are only 
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Strawberries, the seeds of which germinate quickly and well at any 
season of the year. The author has examined only representatives of 
the genus Eubus (Raspberries and Blackberries) and the genus Eibes 
(Currants and Gooseberries) in detail* In the literature dealing 
with this subject it is indicated that seeds of Eibes grossularia sown 
in August will germinate in the autumn, those sown in the spring 
already in April. The seeds of the species tested were obtained after 
harvest by squeezing the berries which were afterwards washed out; 
then the seeds were dried in the air and finally, in the majority of 
cases, in August or September stratified in dishes with moist sand. 
During the winter the dishes were kept in a cold cellar at +1“ or 
+2® C. Then sowing in beds or boxes was done in the spring. The 
germination results obtained did not in the least correspond to 
requirements. In many years the germination certainly was some- 
what better than usual, but did not reach an average of more than 
10 % as maximum. Finally, the author started more detailed exami- 
nations of the germination problem connected with Eubus and Eibes, 
trying to find methods which at least would guarantee a germination of 
50 — 70 %. The tests were started in several groups and carried out in 
a methodical way so that each time five replicate lots of 100 seeds 
each were placed for germination in Petri dishes on 3—4 fold filter 
sub.stratum. The filters were kept moist by means of distilled water 
and the dishes generally placed at room temperature in light. Six 
of the groups examined for different degrees of ripening, effect of 
shocks and longer periods with temperatures of — 4® to -flOO® C., 
influence of light and X-rays, mechanical attacks on the seed coat, 
chemical stimulation, effect of bacteria and fungi, in which app- 
roximately 60,000 seeds were tested, showed only negative results. 
In the case of the seventh group, viz. stratification in sand, differences 
in germination were revealed. With increasing thickness of the seed 
layer a higher number of germinating seeds was obtained. As for 
instance, with a seed layer of about 1 cm seeds of Eibes grossularia 
40.6 % germinated. The cause of this favourable result as compared 
with other stratifications was the considerably higher moisture 
content of the thick seed layer. This was a clear indication of further 
possibilities of increase. Then seeds ^ere placed for germination 
in leaf-mould, compost-mould, sand and peat-dust. Almost all the 
tests showed a higher germination in» leaf- or compost-mould than- 
in sand. In peat-dust too the germination was advanced as compared 
with sand. But nor were these results absolutely satisfactory and 
efforts were therefore made to obtain a further increase of germina- 
tion. The tests were repeated in leaf- and compost-mould as well 
as sand. This time again all seeds were washed out of the fruits 
but were not — as hitherto — dried in the air but immediately, i. e. 
in a fresh state, placed to germinate, 1,000 seeds each time. The 
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resiults obtained were extremely high. Apart from some species as 
Hibes houghtonianum, R. divaricatum and R. diacantha which even 
show a germination of 100 %, also the germination of the other 
species, especially by later sowing — i. e. longer stratification — was 
absolutely satisfactory. The results within the section Grossularia 
obtained after longer stratification, both in the trials with leaf- 
and compost-mould, exceed 50 % markedly and reach values of up 
to 81 %. Also in the case of Rites the increase of the germination 
percentages was considerable. In the case of Ribes rubrum and R, 
vulgare the first germination did not reach 1 %, while in these 
examinations 50 % and 57 % respectively were obtained. Still more 
striking is the increase in the case of Raspberries, while the germina- 
tion of Blackberry seeds was only inconsiderably advanced which is 
however accounted for by the extremely heterogenous material. In 
the case of Ribes and Rubus seeds the germination problem is thus 
practically solved in all essentials. 

O. Nieser. 

/ Translated by K. Sjelby, 


/?. Koblet: Untersuchungen iiber die stofflichen Veranderungen im 
wachsenden und reifenden Weizenkorn. Ber. d. Schweiz. Bot. 
Gesellsch. Bd 50, 1940. S. 99—232. 

Die vorliegende Arbeit hat zum Ziele, einen tieferen Einblick in die 
wahrend der Entwicklung des Weizenkornes stattfindenden Stoffum- 
wandlungen zu gewinnen. Es wurde versiicht, das gesteckte Ziel zu 
erreichen: 

a. durch Untersuchungen an Material, von Huron und Marqiiis-Som- 
merweizen, der zu verschiedenen Zeiten ausgesaet wurde, bei 
verschiedener Witterung sich entwickelte und ausreifte; 

b. durch eingehendere Differenzierung bei der Untersuchung gewisser 
Stoffgruppen, insbesondere der beim Stickstofftransport und beim 
Eiweiss-Aufbau beleiligten loslichen Stickstoffverbindungen; und 

c. durch Erganzung der an den ganzen Kornerii gewonnenen Untersu- 
chungwsergebnisse mittelst getrennter Priifung der einzelnen Teile. 

Die wichtigsten Ergebnisse dieser Untersuchungen lassen sich zu- 
sammenfassen wie folgt: 

1. Das Wachstum des Kornes und die Einlageriing der Reserve- 
stoffe ausserten sich besonders augenfallig in der wahrend der ganzen 
Entwicklung andauernden Zunahme des Gewichtes an Trockensub- 
stanz. Im Endosperrateil setzte die ausgiebige Gewichtszunahme we- 
sentlich friiher ein als im Embryo. In beiden Teilen des Samens fand 
sie ihren Abschluss im Stadium der Gelbreife. 
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2. Der Wasserg^halt (relative) in Prozenten des Frischgewichtes 
der untersuchten Korner ausgedriickt ging im Laufe der Entwicklung 
dauernd zuriick und stand, bis er auf 40 % gesunken war, in enger 
Beziehung zur Trockensubstanz-Einlagerung. Im Embryo nahm der 
Wassergehalt langsamer ab als im Endosperm. Zwischen der unteren, 
dem Embryo anliegenden und der oberen HMfte des Endosperms war 
in Bezug auf die Veranderung des Wassergehaltes kein Unlerschied 
festzustellen. 

Die in 1000 Kornern enthaltene absolute Wassermenge stieg anfang* 
lich entsprechend dem Wachstum der Korner an, blieb wahrend dcr 
Periode der intensivslen Reservestoff-Einlagerung oft annahrend 
gleich und ging schliesslich mit dem Uebergang zur Gelb- und Voll- 
reife verhaltnismassig stark zuriick. Im Gegensatz zura Endosperm 
wurde der hochste absolute Wassergehalt im Embryo erst kurz vor 
der Gelbreife festgestellt. 

3. Die jungen Weizenkorner waren reich an direkt reduzierendem 
Zucker und ganz besonders an Rohrzucker und an loslichen Poly- 
sacchariden. Der nach vorausgegangener Hydrolyse mit verdiinnter 
Salzsaure festgestellte Gesamtzuckergehalt betrug im Maximum 46 % 
der Trockensubstaiiz. Er ging im Laufe der Entwicklung zuerst rasch, 
spater langsamer zuriick. Zur Zeit der Reife machte er noch 2 — 3 % 
der Trockensubstanz aus. Die direkt reduzierenden Zucker nahmen 
ebenfalls kontinuierlich ab; von der Gelbreife an enthielten die unter- 
suchten Korner nur noch Spuren dieser Zuckerarten. Der Starkegehalt 
nahm in den friihen Entwicklungsstadien stark zu. 

Der absolute, auf 1000 Korner berechnete Gesamtzuckergehalt nahm 
ab bis ungefahr zur Milchreife, d.h. bis zum Stadium, wo die Resorption 
der farblosen Parenchymzellen der Fruchtwand und das aussere 
Wachstum des Kornes beendigt waren. Von da an bis kurz vor der 
Gelbreife blieb die absolute Menge an Gesamtzucker im Endosperm an- 
nahernd konstant, stieg aber im Embryo derart an, dass das Weizenkorn 
als ganzes in diesem Entwicklungsabschnitt eine deutliche Zunahme 
des Zuckergehaltes aufwies. Mit dem Uebergang zur Gelbreife ging der 
absolute Gehalt an Gesamtzucker sowohl im Endosperm, als auch im 
ganzen Korn zusehends zuriick, dagegen blieb der recht hohe Zucker- 
gehalt der Embryonen wahrend der ganzen Beobachtungszeit ungefahr 
konstant. Die in 1000 Kornern enthaltene absolute Starkemenge nahm 
in der Regel bis zur Gelbreife zu; nach der Gelbreife waren meisten-s 
keine nennenswerten Verschiebungen des Kohlehydratgehaltes mehr 
festzustellen; einzig bei ausgesprochen feuchter Witterung machte sich 
ein weiterer betrachtlicher Riickgang des Zuckergehaltes geltend. 

Storungen in der Kohlehydratzufuhr infolge friihzeitigen Absterbens 
der assimilierenden Gewebe oder infolge Lagerung (Lagerfrucht) be- 
wirkten eine Reduktion der absoluten Mengen der eingelagerten Kohle* 
hydrate und eine Verminderung des Tausendkorngewichtes. Der pro- 
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zentuale Gehalt an Zucker und Starke dagegeii wurde durch ungCinstige 
aussere Verhaltnisse nur wenig beeinflusst. 

4. Der Stickstoffgehalt nahm in der Regel bis ungefahr zur Milch- 
reife ab, spater dagegen durchgehends deutlich zu. Der anfangliche 
Riickgang des Stickstoffgehaltes machte sich besonders stark bei den 
Wintersaaten und zum Tell auch bei den ersten Friihjahrssaaten 
geltend. Die Korner dieser Kulturen wiesen auch iin reifen Zustande 
einen niedrigen Gehalt an Protein auf. Der Embryo war wahrend der 
ganzen Entwieklung des Kornes bedeiitend stickstoffreicher als das 
Endosperm; beim letzteren zeichnete sich die obere Halfte durch 
einen etwas hoheren Stickstoffgehalt aus. Der Stickstoffgehalt des 
Endosperms erfuhr im Laufe der Entwieklung zuerst eine Abnahme 
und von der Milchreife an eine deutliche Zunahme. 

Der absolute Stickstoffgehalt nahm im Laufe der Entwieklung kon- 
tinuierlieh zu. Die Einlagerung stiekstoffhaltiger Verbindungen fand 
auch wahrend des eigentlichen Ausreifens statt. Wie der absolute 
Gehalt an Gesamtstickstoff, so nahm auch der absolute Eiweissgehalt 
bis zur Reife dauernd zu. Die reifen Korner der zu verschiedenen 
Zeiten angelegten Versuchsparzellen wiesen hinsiohtlich Stickstoffge- 
halt und Glasigkeit bedeutendc Unterschiede auf. Die Korner der 
Herbst- und Friihsaaten von Huron- und Marquis-Weizen w^aren 
relativ eiweissarm und zum grosseren Teil meliert oder mehlig; die 
der mittelspaten und spaten Saateu dagegen proteinreich und iiber- 
wiegend glasig. Der Proteingehalt der reifen Korner wurde besonders 
stark durch die Zusammensetzung der vor der Milchreife in^s Korn 
eingelagertcn Trockenmasse beeinflusst; der Stickstoffgehalt des 
Trockensubstanzzuwachses von der ersten Probeentnahme bis zur 
Gelbreife betrug bei den Herbst- und Friihsaaten 1,3 1 — l,9o %; bei 
den mittelspaten und spaten Saaten, dcren Korner sich im reifen 
Zustand durch hohen Proteingehalt auszeichneten, dagegen 2, 20 — 
2,54 %. Der Zeitpunkt der Ernte und die wahrend der letzten 
Reifestadien herrschenden Witterungsverhaltnisse ubten auf den Pro- 
teingehalt und die Glasigkeit des Ernteproduktes nur einen geringen 
Einfluss aus. 

5. Der prozentiiale Gehalt an Nichteiweisstickstoff ging im Laufe 
der Entwieklung kontinuierlich zuriick. Von den verschiedenen 
Bestandteilen des Nichteiweisstickstoffes wiesen Amino- und Ammo- 
niak-Stickstoff einen dauernden Riickgang auf. Amid- und Polypeptid- 
Stickstoff nahmen anfanglich ebenfalls ab; spater machte sich bei 
dieser Gruppe aber vielfach wieder eine leichte Zunahme geltend. 
Der Amrnoniak-Stickstoff bildete wahrend der ganzen Entwieklung 
die starkste Fraktion des Nichteiweisstickstoffes. Der Amino-Stick- 
stoffgehalt war in den fruheren Stadien durschnittlich etwa zehnmal 
und zur Zeit der Reife ca. drei- bis vicrmal so hoch als der Gehalt 
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an Amid-Stickstoff. Von der Gelbreife an konnten nur noch Spuren 
von praformiertem Ammoniak nachgewiesen werden. 

Die absolute Menge des Nichteiweisstickstoffes nahm in den ersten 
Entwicklungsstadien zu, blieb wahrend der Periode des gleichbleiben- 
den absoluten Wassergehaites vielfach annahernd konstant, ura wah^ 
rend des Ausreifens bedeutend zu sinken. Dieser Verlauf, der sich 
auch bei einzelnen Bestandteilen des Nichteiweisstickstoffes, insbe- 
sondere des Amino-Stickstoffes geltend machte, deutet darauf bin, dass 
die Ziifuhr loslicher Stickstoffverbindungen anfanglich rascher vor 
sich geht, als der Aiifbau der Proteine. Die Umwandlung der Amino- 
Sauren in hoherniolekulare Verbindungen volJzog sich — wenn auch 
in schwachern Masse — auch nach der Gelbreife. Im Endosperm nahm 
der prozcntuale Gehalt an Nichteiweisstickstoff, an Amino- und an 
Ammoniak-Stickstoff mit fortschreitender Kornreife ab. Im Embryo 
ging der Ammoniak-Stickstoffgehalt im Laufe der Entwicklung nur 
wenig zuriick, der Amid-Stickstoffgehalt nahm sogar noch bedeutend 
zu, Zufolge dieser Zunahme machte der in Form von Asparagin, 
bezw. Plutamin im reifen Embryo enthaltcne Stickstoff etwa 7 % des 
Gesamtstickstoffes aus. 

Die Verschiebiingen der absoluten Mengen loslicher Sticksloffver- 
bindungen unterschieden sich in ihrem Verlauf sehr stark von den 
Veranderungen des absoluten Gehaltes an loslichen Kohlehydraten, 
obwohl beide Stoffgruppen beim Mated altransport und beirn Aufbaii 
der hochmolekularen Reservcstoffe analoge Funktionen aiisuben. Die 
beobachteten Abweichungen werden darauf zuruckgefiihrt, dass die 
durch die Analyse erfassten loslichen Verbindungen nur zum Toil an 
der Stoffumwandlung, bezw. am aktiven Stoffwechsel beteiligt sind, 
zum Teil aber — sei es voriibergehend oder dauernd ~ selbst als Re- 
servestoffe auftreten, 'So insbesondere die in der jungen Frucht sich 
anhaufenden Fruktosanen, der in den Geweben des Keimlings enthal- 
tene Rohrzucker und das im Embryo vorgefundene Asparagin. 

(). Die proteolytische Aktivitat des Weizenkornes, gemcssen an dcr 
Spaltungswirkung essigsaurer Extrakte auf Edestin, war wahrend der 
ganzen Entwicklung betrachtlich. Auf die Gewichtseinheit bezogen, 
wiesen die in den friihen Stadien gecrnteten Korner eine starkere 
proteinase Aktivitat auf, als die in der Milch-, Gelb- und Vollreife 
geernteten. Zwischen der Protcinasewirkung und der Intensitat der 
Eiweissbildung konnte kein Zusammenhang festgestellt werden. 

7. In Prozenten der Trockensiibstanz ausgedruckt, war der Aschege- 
halt in den ersten Stadien grosser als in den spateren. Das Gleiche 
gilt — wenn auch in etwas schwacherem Masse — fiir den Phospor- 
sauregehalt. Der Anteil der Phosphorsaure an der Gesamtasche stieg 
jedoch mit fortschreitender Entwicklung an. Ein anfanglich ziemlich 
starker Ruckgang machte sich auch bei Kali, Magnesia und Kalk 
geltend. Von der Milchreife an veranderte sich der Aschegehalt im 
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allgemeinen nur noch wenig und ailch die Zusammensetzung der 
Asche, bestehend aus ca. 50 % PgOg, ca. 30 % K^O, 11 — 14 % MgO und 
4 — 6 % CaO blieb in den spaleren Reifestadien annahernd konstant. 
Der absolute Aschegehalt und der absolute, auf 1000 Korner berechnete 
Gehalt an Phosphorsaure, Kali, Magnesia und Kalk nahmen bis unge- 
fahr zur Gelbreifc zu. 

A. Grisch. 


H, Pieper: Vergleichende Untersuchungen an Varietaten des Kiiltur- 
mohns (Papaver somniferurn L.). (Comparative examinations 
of different varieties of the cultivated poppy, Papaver somni- 
ferum L.). — Landw. Jahrbucher 1939, 8.9, S. 333 — 392. 

The center of interest was the examination of the rich, from a 
genetic point of view no doubt extremely differentiated material of 
the cultivated poppy collected in 1935 in Iran, Afghanistan, Turkestan 
and to some extent India by the German Hindukusch expedition. The 
material was examined in detail and classified according to the 
geographical regions of provenance in order to obtain a basis for 
its utilization for breeding purposes. For the sake of comparison with 
these Asiatic cultivated poppy varieties, the most important German 
high-bred poppies and some German »land» varieties and a number 
of provenances from the Balkans (Hungary, Yugoslavia, Roumania 
and South Bulgaria) were included. The examination included 
morphological and phenological as well as biological flowering and 
chemical criteria. For classification the following criteria should 
be used: Those of the individual ray of stigma (firm, glabrous and 
round, or thin, undulated and toothed), size conditions of the plants, 
i, e. their length and in connection therewith duration of their vege- 
tation period, size of leaves and petals as well as dimensions of the 
capsules; moreover the firmness of the plant organs which may 
be most favourably determined on the leaves, and shape or type of 
capsule. The following factors are very differerentiated and therefore 
but little use in classification: All colour properties (hypocotyl, coty- 
ledons, leaves, flowers, flower-buds and seeds), ramification tendency, 
shape of bud and the criteria in respect of the formation of the blue 
or grey poppy. The morphological examinations resulted in an 
arrangement of the material on a morphological-geographical basis 
which may simultaneously be used as a key of determination. Fur- 
thermore, the important component parts of the poppy seeds, fat 
and albumen, were examined. In 1937 for instance the fat content 
fluctuated between 43 % and 53 %, while albumen was formed in 
a correspondingly smaller quantity (21 % to 24 %). The albumen 
figures are in the inverse ratio to the fat figures. Generally the Asiatic 
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poppy forms are richer in fat than the European. The Turkish and 
the Bulgarian group of forms shows the highest fat contents. Parti- 
cularly remarkable is the fact that the fat contents of the Foreign 
poppy forms are not reduced under the climatic conditions in Ger- 
many, but even show an increase. In respect of the biological examina- 
tions of the flowers eight stages of the bud could be set up. In 
general the fertilization takes place on an early stage. Asiatic forms 
possess a concentrated rhytm of flowering. The pollination is 
accomplished earlier than in the case of the European poppy varieties. 
For the practical utilization of the Hindukusch poppy for breeding 
purposes, the high oil content and the early ripening are of principal 
importance. 

O. Nieser. 

/ Translated by K. Sjelby. 


B. Resdhr: Beitrage zur Lichtkeimung von Amarantus caudatus L. 
und Phacelia tanacetifolia Benth. (Contributions to the ger- 
mination in light of Amarantus caudatus L. and Phacelia tana- 
cetifolia Benth.). — Planta, Arch. f. wiss. Botanik, 1939, 30, 
S. 477—506. 

Radiations causing a partial or a complete overcoming of the 
germination inhibitions due to light are designated as ^germination 
promoting^. Opposed to them stand the germination inhibiting radia- 
tions by which the germination in light is completely or partially 
suppressed and (in the case of dark-germinating species) the per- 
centage of germination reduced below that arrived at in the dark. 
The germination of Amatantus and Phacelia seed in the dark cannot 
be compared with germination in the light. In the case of the dark- 
germinating Amarantus inhibiting ranges of radiations lie at wave- 
lengths between 700 and 750 about 475/490 jUjit and about 
450 . Promoting ranges lie about 675/680 (weak) and about 

640 (strong). In the case of the dark-germinating Phacelia inhi- 
biting radiation ranges in infra-red (probably between 1,100 and 
2,000 fi^) occur at about 680/690 (strong), about 475/490 
about 450 fu,ix and about 350 . A' promoting range occurs at 

640 The results concerning the importance of the mechanical 
resistance of the seed coat in the case of germination in light of- 
Phacelia as hitherto obtained are confirmed. By rubbing Phacelia 
seeds strongly between the thumb and the forefinger the germination 
in the otherwise inhibiting light will show a marked increase. Also 
Amarantus germinates in light when the testa is somewhat scarified 
in the neighbourhood of the end of the radicle. 

O. Nieser. 

/ Translated by K. Sjelby. 



209 


B, Resuhr: Grenzen keimungsphysiologischer Methodik, (Limits of 
the methodics of the physiology of germination). — Ber. d, 
Dtsch. Botan. Ges. 1939, 57, S. 315—325. 

On drawing conclusions from the germination percentages obtained 
and judging on the relative importance of the percentage of the germi- 
nation, attention should be given to the distribution of the frequency 
of the variants, since the difference between uniform seeds is the 
basis for the determination of the percentage of germination. The 
suitability of a seed species for examinations of its physiology of 
germination is generally smaller the more slowly the percentage of 
germination during the process of germination under the same condi- 
tions reaches its maximum value. 

O. Nieser. 

/ Translated by K. Sjelby. 


Gf. Sessous and 11. Schell: Anbauversuche mit Biischelschon (Phacelia 
tanacetifolia Benth.) (Cultivation trials with Phacelia tanace- 
tifolia Benth.). -- Pflanzenbau 1939, 16, S. 129 — 136. 

The cultivation experiment carried out in 1938 showed that even 
under dry conditions of growth Phacelia is able to produce fodder 
which is satisfactory, both in respect of quality and quantity. Late 
sowing is preferable to early sowing. As Phacelia has only a short 
vegetative period, it is mainly of importance as a stubble-crop. It 
still remains to be determined whether it is adapted for undersowing 
in cereals and, if so, in a mixture with Serradella, or as a nursing 
crop of lucern. The best yields were obtained at a seeding rate of 
10 kgs. per hectare and a drill width of 25 cms. It is appropriate 
not to start the harvest before the fourth week of flowering. 

O. Nieser. 

/ Translated by K. Sjei.by. 


Vivian K. Toole: The Germination of seed of Oryzopsis hymenoides. 
(Die Samenkeimung von Oryzopsis hymenoides). Jour, of the 
Amer. Soc. of Agron. Vol. 32, No. 1, 1940. 

Ein Studium iiber die verschiedenen Behandlungen zur Beseitigung 
des Keimungswiderstandes bei Samen von Oryzopsis hymenoides 
(Roem. & Schult.) Ricker (Indischer Reisgras) wurde durchgefuhrt. 
Frische unbehandelte Samen keimten am bestem bei -1-3® C oder bei 
Vorkiihlung bei 4-3® wahrend am wenigsten 28 Tagen vor dem Anset- 
zen bei hoherer Temperatur. Bei hoheren Temperaturen trocken auf- 
bewahrte Samen (Zimmertemperatur und +30® C) zeigten weniger 
Keimnihe als Samen aufbewahrt bei niedrigeren Temperaturen (+20® 
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Oder +2®). Behandlung der Samen mit konzentrierter Schwefelsaure 
hatte eine Beschadigung zur Folge, wogegeii aber Behandlung mit 
annahrend 71%ischer Schwefelsaure fiir 45 oder 60 Minuten den 
mechanischen Widerstand des abgeharteten Lemmas und der Inner- 
spelze beseitigte, Grosse dunkle Samen brauchten wahrscheinlich eine 
mehr dauernde Behandlung. Einige Samenproben von 0. hymenoides 
zeigten sich, ein ruhendes Embryo zu besitzen, weil die Samen nach 
Beseitigung des mechanischen Widerstandes nicht kcimten. Nach 
der optimalen Saurebehandlung zeigten die Samen die gleiche Keimung 
bei 3® und 20® — 30®, Bei frischen unbehandelten Samen war eine 
Keimperiode von iiber 100 Tagen bei niedriger Temperatur erforder- 
lich. Nach der Saurebehandlung der Samen war eine Keimperiode 
von 21 Tagen bei 20®— 30® bzw. 70 Tagen bei 3® erforderlich, 

V. Toole. 

/ Fbersetzt von K. Sjelby. 


J, Voss: Untersuchungen iiber Keimruhe und Auswuchsneigung von 
Getreidesorten (Triticum sativum Lmk, und Hordeum sativum 
Jess.). Investigations on dormancy and sprouting tendencies 
of different cereal varieties, Triticum sativum Lmk. and J/or- 
deum sativum Jess, — Landw. Jahrbiicher 1939, 8,9, S. 202 -242, 

In 1932/38 germination tests of all the winter and spring wheat 
varieties allowed in Germany were carried out shortly after harvest. 
These tests revealed an obvious relation between the germination 
process shortly after harvest and the degree of sprouting depending 
on variety as found in the laboratory during the years 1936/38 in 
the case of spikes. Both red- and white-grained wheat varieties 
possess representatives with a slight as well as such with a marked 
tendency towards sprouting. These examinations too did not reveal 
a dependable relation between the colour of grain and the tendency 
towards sprouting. In many years obvious differences in the process 
of germination of the different varieties at a temperature of +30® C. 
were found, while the differences were slighter at a germination 
temperature of +20® C. By storing spike and grain samples at once 
after harvest at temperatures of +l..s® — 1-20® C,, the >germination- 
ripening» process is differently influenced. Low temperatures may 
delay the beginning of this process as much as half a year. By storing 
the spike samples at low temperatures it becomes possible to make 
the sprouting lest already in winter. In the case of the most important 
barley varieties the conditions resemble those of the wheat varieties, 

O. Nieser. 

/ Translated by K. Sjelby. 
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Ouvrages parus — Recent Literature — Neue 
Literatur 1938—1940. 

W. J. Franck & W. H, Bruijning. 


1938. 

Acuna, B, A. The effect of storage on the germination of West Indian 
Cedar (Cedrela mexicana M. Roem.). Philip. Journ, For. 1 — 3, 
p. 293 — 299. Ref. (short) Forestry Abstr. 1 — 1, p. 35, 1939. Ref. 
Biol. Abstr. 13--5, p. 839, 1939. 

Afanasieva, A, S. The persistence of X-ray action on seed of spring 
wheat. Zbirn. prisv. Pam. Ljubimenka, p. 151—154. w. Engl, 
summ. Ref. (very short) Herb. Abstr. 9 — 2, p. 152, 1939. 

Akerberff, E. Einige Voraussetzungen und Problerne der Zuchtung auf 
Samenertrag bei (Jrasern. Beret. Nord. Jordbr.-forsk. 6 Kongr. 
Uppsala. Schwed. Ref. Ztschr. Pfl. ziichtg. 23 — 3, p. 487, 1940. 

Akerman, A., und Bader, M, Pber Krcuziingen zwischen Avena saliva 
und Avena fatua und einige Untersuchungen iiber Fatuoiden, 
Ztschr. Ziichtg. Reihe A Pfl. ziichtg. 22, p. 1 — 44. IllUvStr. 

Asuyama, //. On the »black-point» of wheat kernel, with special refe- 
rence to the infection by Helniinthosporium sativum. Ann. Phyt. 
Soc. .Japan 8 — 3, p. 251 — 260. Illustr. Japanese. 

Baranao, 2\ V, Machines for cleaning and grading seeds. Rev. Fac. 
Agron. Univ. Nacion. J..a Plata 22, p. 11 — 58. 41 figs. Ref. Biol. 
Abstr. 14 -3, p. 509, 1940, 

Becker, G, Neuzeitliche Pflanzenzuchlung. Fachlechnische Grundla- 
gen zur Sichcrung der Leistungsfiihigkeit der Samenbaubetriebe. 
(lartenbauwiss. 44, p. 4. Ref. Ztschr. Pfl. ziichtg. 23 — 3, p. 488, 
1940. 

Bell, G, D. //. The classification and identification of some two-row 
varieties of barley cultivated in Great Britain, including a descrip- 
tion of the use of grain and vegetative characters for this purpose. 
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Vital Colouring of Pea Seeds by Means of 
Malachite Green. 

By 

IVAR GaDI). 

State Seed Testing Station, Stockholm. 


I. Introduction and survey of literature. 

In a previous work, jiublished in this periodical, the author 
presented the results of many years’ comparative tests of the 
germination and growth of garden peas sown in old infected 
garden soil. These tests showed that germination in sand or 
filter paper alone does not give a satisfactory picture of the 
vitality and resisting j)ower of a seed, and hence it is not possible 
with only data olitained from such tests to foretell with certainty 
either the absolute nor the relative coming up of a seed lot. For 
this a complementary examination would therefore l)c needed 
giving better information about the \alue of the seed.^ 

The author found what he was looking for in the determina- 
tion of the degree of the development of moulds and liacleria 
on the seed beds. Since many years we therefore at this laboratory 
use as our main method in testing garden peas germination in 
sand “ as usual considering only the normal seedlings ---comple- 
mented by a special test in filter paper as to the thriving and 
growth of saprophytes. Germination in filter paper alone is not 
advisable on account of the great uncertainty and irregularity 
of results that may occur hereby. However, this complementary 
method has certain weaknesses arising from variations of tem- 
perature and moisture conditions on the seed beds. Therefore 
it seemed desirable to find a new and better method. My atten- 
tion was early drawn to the experiments with colouring made 

* Such an extra test is usually not necessary for other culture plants, 
especially not for those sown in the open free fields, a fact that has been 
proved through comparative tests carried out here and elsewhere. 
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lately at different places; I shall only mention some authors: 
Gurewitsch, Hasegawa, Eidmann, Eggebrecht and Bethmann, 
Lakon, KjiER, Neljubow, Tyszkiewicz and Schmidt. These have 
worked mainly with salts of tellurium and selenium for colouring 
live tissues, but also with indigo carmine as well for colouring 
dead tissues. The results of the tests — mostly made with forest 
seeds and cereals — were rather encouraging and showed a good 
conformity on the whole to those obtained through other methods 
of germination, partially, also to tests of the shooting up in soil. 
However, the selenite method, being the one most in use, has the 
obvious disadvantage that it completely kills the seed by the 
treatment and so renders any after-control impossible that could 
prove the rightness of the stated hypothesis and permit an inter- 
pretation of the obtained results. Only by analogy deductions 
and comparisons can a certain degree of reliability be arrived 
at. This method has therefore been sharply criticized by Schmidt, 
and the author and Kja^r found through tests carried out with 
cereals very much damaged by frost or infected with fusarium, 
that the method cannot be used in such cases because it will give 
too high results for strongly injured seed. Some preliminary 
tests with the selenite method were carried out here a couple 
of years ago with seeds of beans and peas, but the pictures 
obtained in these tests were so confusing and difficult to inter- 
pret, that it seemed impossible to get any information about the 
germinating capacity and vitality of a seed. So the tests were 
discontinued. Recently KjiER has published a paper on colouring 
tests with lupine seeds where he compares the germination with 
the shooting up of the seed. He has used acid sodium selenite. 
He had a large and, as to germination, apparently very suitable 
seed material at his disposal. The soil employed was obviously not 
at all or only very slightly infected with noxious micro-organisms, 
and the correlations between germination and shooting were 
therefore very high. Even between colouring and shooting 
in the way he determined the degree of colouring — rather high 
correlative coefficients w^ere obtained, not as high, how^ever, as 
by germination in sand or filter paper. Consequently there seemed 
to be no reason for rejecting the ordinary method of germination 
for the colouring method. 
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Turesson introduced a method years ago to prove the life of 
seed by decolorization with methylene blue. The principle on 
which he built certainly is right and is based on the fact that 
the manifestations of life are connected with certain reduction 
processes, in which, according to Thunberg, certain ferments call- 
ed dehydrases are active in the live substance whereby hydrogen 
is activated. So with the help of indicators that undergo changes 
of colour through the absorption of hydrogen in their molecules, 
one ought to be able to prove the presence of such ferments and 
thus of life. The selenite method too is based on the presumption 
of such reduction phenomena. Turesson’s method, however, 
has not found practical use, probably because one must work 
with vacuum and because the seed must be crushed. 

While searching for such an indicator — which to be suitable 
must not exert any injurious influence on live tissues — my 
attention was drawn to a work by Voss. By means of different 
methods, mainly with colour reactions, he has tried to bring out 
any possible differences there might be in physiological and che- 
mical respects in the different varieties of cereals, and so find 
a means to determine the genuineness and purity of variety of 
a sample already in the laboratory and in a quick and easy way. 
In this work he has also used the colourless Icucomalachite, which 
under the influence of peroxidases through oxidization passes 
into malachite green, which in turn through reduction in the 
presence of dehydrases turns into leucomalachite. In using 
Icucomalachite he has been able to prove the occurrence of 
peroxidases in the kernels of wheat and has found distinct diffe- 
rences between certain varieties in the speed and intensity by 
which the change into malachite green is effected, and on account 
of this he considers it possible to use this matter — together with 
others — as a help in the determination of variety. 

The method should however be used with caution on account 
of the variations of the intensity of colour occurring in certain 
varieties on material of different provenance and different year. 
In this connection may be mentioned that in tests of the Swedish 
assortment of wheat made at this laboratory according to Voss’ 
method, we too have stated strong differences between different 
varieties, as to the degrees of colouring, but we found the uaria- 



tion in one and the same variety in some cases So considerable 
that the value of this method must be doubted. The differences' 
may be particularly great when material of several years’ storage 
is compared with new material, even if the provenance is the 
same. Although the former may have completely kept its ger- 
minating capacity and vitality during the long time of storage, 
it may happen that no green colouring whatever occurs in the 
treatment, while seed of the same pure line, a year or perhaps 
only a few months old, will quickly turn completely green. These 
differences possibly arise from an abatement, as time goes on, of 
the content of peroxidases in the testa in consequence of the 
gradual decay of the latter’s cells. Simultaneously these outer 
cell layers become more permeable to water och oxygen and 
hereby a quick and regular course of germination is made 
possible, provided that other conditions arc favourable. According 
to this view the stronger or weaker green colouring of leuco- 
malachite would then rather be a sign of the kernels’ different 
degree of after-ripening — and even this has been proved to l)e 
a characteristic of variety varying considerably with different 
varieties and stages of age, and the cause of it has been located 
to the testa — than be occasioned by any factor in the endosperm 
or embryo physiologically-chemically acting more or less strongly 
on different varieties. 

Voss too started with malachite green in his attempts to di\ide 
varieties into separate groups. It is true that pregerminated 
kernels of different varieties but the same provenance showed 
different degrees of reduction power, certain varieties decolour- 
izing the green colouring-matter practically altogether after a 
fixed time and in a solution of fixed concentration, others however 
only to a certain degree. Nevertheless he questions the value of 
these tests, since different provenances may act quite differently 
in this respect. 

These in themselves very interesting tests with malachite, 
which in contradistinction to the decolorization of methylene 
blue introduced by Turesson, may be carried out under free 
admission of air, invited greatly to further tests with this matter. 
The aim was now exclusively studies in vital colouring in order 
to distinguish, if possible, live and dead substance in seed and 
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so perhaps suhslilulc or form a complemenl lo the ordinary 
germination methods. We have here before us an indicator, that 
docs not injure the life but reacts very sensitively to the course 
and intensity of the life processes and marks distinctly any 
changes occurring in a live body in its entirety as well as in its 
individual parts. During the last three years rather extensive 
test series with malachite green have therefore been carried out 
at this laboratory, at first with wheat and then more and more 
with peas, especially marrow peas. 


II. Tests made at the Swedish State Seed Testing Station. 

1. l^ests with wheat in t9H9. 

The tests were designed in the first place to ascertain the 
capability of wheat kernels to decolorize solutions of malachite 
green. Unfortunately they did not give any practicable results 
and will therefore not be reported in detail here, neither the 
methods used. In spile of the greatest variation of testing condi- 
tions as to the concentration and quantity of the colour solution 
in relation to the quantity of kernels - whole, crushed or pre- 
germinated the quality of the wheat samples as lo age and 
germinating capacity, addition of other matters lo the solution 
such as hydrogen dioxide, the times ol* observation etc., we could 
only, like Voss, make some general and self-evident statements. 
The more concentrated the solution, the slower the decolorizalion 
thereof; the greater the quantity of kernels in proi)ortion to the 
solution, the quicker it will be decolorized. With crushed kernels 
the decolorizalion is effected much quicker than with whole 
ones. Whole prcgerminaled kernels decolorize a little quicker 
than untreated ones. Some difference can be discerned between 
samples of good and inferior quality, the former showing a some- 
what quicker decolorizalion then the latter, but the differences 
are not big enough to encble one lo foretell with the least degree 
of certainty the proportional value of the samples as it appears 
in the germination analysis. Different varieties may react dif- 
ferenlly but the reaction is not“ uniform. 

Nor can any positive conclusions be made from the conditions 
of the kernels. At first they become green and then they de- 
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colorize little by little, wholly or partially, but the determination 
is too vague. The colouring-matter does not pass trough the 
seed coat, and if the steeped kernels are cut length-ways through 
the embryo and then immersed in the solution, still practically 
no decolorization of the cut surfaces takes place, apparently 
because the reduction power of the small embryos is very poor 
in a solution with colouring-matter round about them. One cannot 
dilute the colour too much from the beginning, since certain 
factors that cannot be wholly mastered, even in the control tubes, 
may extinguish the very faint colour of the solution and so 
nullify a comparison. 

2. Tests with marrow peas in 1939, 

Although the tests with wheat related here did not at all 
encourage us to go on with malachite green, yet, a little later, 
some minor tentative tests were made with a few samples of 
marrow peas of different qualities, mainly after the same manner 
as in the above related tests with wheat. Here too it became 
evident, that the speed of decolorization of the colour solutions 
could not be used as a reliable measurer of the vitality of a seed, 
since the differences were too small and vague. On the other 
hand, there appeared certain distinct differences in the colour 
of the peas themselves after a certain time’s exposure to the 
influence of the blue solution. These differences seemed to have 
a decided relation to the germinating capacity of the seed, in so 
far that the seeds of inferior samples were more strongly coloured 
than those of the better samples. 

On account of this, it was decided further to investigate these 
relations on a larger material. For this purpose 19 samples of 
the most varying germinating capacity and vitality w^ere picked 
out, which were to represent the average of the types of samples 
sent in for analysis. 

The samples were tested in the usual manner as to germinating 
capacity — in sand with 8X50 and in filter paper wdth 3x50 
seeds of each — and as to shooting power — 6x25 seeds in 
unsterilized garden soil in pots in the laboratory. Further 
the appearance and vigour of the seedlings were determined, as 
well as the development of moulds and bacteria on and between 



11 


the seeds on the filter paper and also the strength of attack of 
Ascochyta and other seed-borne diseases. Simultaneously seds of 
the same samples were treated with malachite green according to 
the following methodics: 2X10 gr. of each sample were weighed 
out. Because the thousand-seed-weight of the samples varied 
considerably, it was deemed most appropriate to work with like 
weight quantities of seeds in a solution of fixed quantity and 
concentration, in order to make a real comparison, which perhaps 
would not have been possible if a fixed number of seeds — the 
same for all — had been counted out of each sample. The seeds 
were placed in flat-bottomed cylindrical glass jars with a dia- 
meter of 8 cm. at the base, and in each jar were put 40 ccin. 
of a 0,0 0 5 % solution of malachite green. The peas were kej)! 
in this steep for 26 hours, were then taken out and placed on 
moist filter paper, arranged after colour and left there for another 
24 hours for a further estimation of colour. After that they were 
left for 4 more days on the filter paper to be examined of their 
germinating capacity. The change of colour of the steep was ob- 
served at the end of the steeping period, but since only very slight 
differences of shade appeared between the various samples, no 
further attention was paid to this. In trying to arrange the seeds 
after colour after 26 hours’ steeping, it proved very difficult to 
determine objectively the degree of colour of the different samples 
and so get a stable comparison between them. For the picture 
of colours was very confusing: one seed was not like the other. 
Some were of a deep bluish green shade, others were less in- 
tensively coloured and others showed only faint tints. Certain 
seeds were coloured all over the surface, some only on certain 
larger parts, while others presented only very small spots of 
colour. Moreover, these spots often appeared in quite different 
places of the seed, now on the convex surfaces of the cotyledons, 
now near the radicle and plumule — henceforth taken together 
and called the germ — or the hilum or on the various parts of 
the germ, and there was consequently no possibility to interpret 
with certainty the observations made at this first colouring test. 
It could perhaps be said in general, that certain samples were on 
the whole more coloured than others, but it would be absurd 
to connect these facts more closely with germination figures or 
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other estimations of the value of the samples. An attempt was 
however made to classify the seeds in 3 different colour groups 
and to sum up the collective type of colour of the individual 
sample into one simple figure, a socalled index figure. This was 
computed as follow^s: each percent strongly coloured seed was 
given the number 5, slightly coloured seed 3 and very slightly 
coloured 1. By multiplying the percentage of seeds belonging to 
each of these three groups with their correlative group figure, 
i. c. with 5, 3, or 1, and by adding up the values thus obtained, 
a socalled colour index was arrived at for each sample. The 
higher this index, the more intensive and spread out was the 
colouring of the sample in question. 

Two days after the steeping was begun, and one day after the 
steeped seed had been laid up on filter paper, the colour was 
again determined, this time however so that all the seeds in a 
sample which showed any colouring whatever, strong or faint, 
spread out or in small spots, were taken together to form one 
figure; the rest of the seeds then were quite colourless. As a 
general statement it can be said that the colour after 2 days 
was decidedly fainter than after one day, which shows that a 
continued and increased reduction of malachite green has taken 
place with the increased lapse of time. After 26 hours no wholly 
uncoloured seeds were found in any sample, while at the second 
estimate of colour a considerable number of colourless seeds were 
observed; in some samples even the larger part of the seeds 
were completely decolorized, in others only a few' seeds, and in 
these latter samples a varying number of seeds still remained 
more or less strongly coloured. In other words : a differentiation 
of the samples had taken place after 48 hours in quite another 
way than after 26 hours, and now there was evidently a possi- 
bility of a sharper distinction between the samples. During the 
following days when the seed had already begun to germinate 
and grow', the observations were continued in order to ascertain 
any possible further changes of colour, but only very slight 
changes, if any, could be observed. On this ground it can be 
stated with certainty that with the methodics practiced here the 
reduction power of the seed is ended at the close of the second 
day. At the counts of the seedlings the following important state- 
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Tab. 1. Comparative Germination and Colouring Tests with 

Marrow Peas, 

Laboratory experiments in the summer 1939. 


Sample 

No. 

Untreated 

(jerniimiling capacity 
(normal seedlings) 
in 

Sand ' Filter paper 

"^0 i % 

Shooting 

power 

in 

soil 

% 

! 

! Trcatec 

(ierrn ca])ac 
in 

niter j)aper 
(norm, 
seedl.) 

% 

willi malachite 

1 Nundjer 
Colour j of 

inde\ uncolourcd 
ahsoiule seeds 

% 

>• 

9!i 

i 

, ‘.I.') 

97 

i 

1 * 94 

GO 

! 84 


98 

: 97 

88 

100 

178 

73 


97 

! 90 

i»4 

92 

152 

80 


95 

; 89 


1 79 

256 

1 31 

5. 

93 

’ 94 

76 

; 

242 

42 

1). 

92 

91 

79 

77 

216 

i 38 

7. 

91 

; 88 

82 

: 98 

204 

38 


‘10 

i 91 

83 

I' 84 

202 

61 

1 

i 

90 

81 

71 

i 75 

2()0 

<io 

i 

89 

! 89 

! 59 

89 

i 226 

37 

1 11. 

87 

82 

^ 58 

1 76 

224 

40 

1 12. 

84 

: 84 


1 83 

256 

47 

1 13. 

84 

82 

i 60 

i' 75 

252 

26 

i 14. 

83 

1 

67 

70 

214 

62 

' 15. 

81 

: 78 

57 

i' 

304 

12 

16. 

79 

I 

57 

1 53 

' 248 

; 43 

17. 

76 

69 

50 

I •'’7 

248 

to 

18. 

69 

; 69 

32 

54 

246 

41 

19. 

55 

i 40 

17 

; 28 

: 258 

; 31 

Average 

86 

1 8-> 

i 68 

1 

!j '5 

228 

47 


inent could be made already in Ibis first lest, namely that on 
the whole the colourless or only more slightly coloured seeds 
were the ones that produced normal seedlings, while the more 
strongly coloured ones either did not germinate at all or else 
produced seedlings that were deformed in some way or other, 
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socalled abnormal seedlings. This is, as we shall see later on, a 
very important fact. 

A very brief summary of the main results of the test is given 
in Table 1. The 19 samples have been arranged after falling 
germinating capacity in sand. As usual the germination figures 
are generally higher in sand than in filter paper and particularly 
higher in sand than in soil, still the correspondence between the 
three examinations and the general tendency is comparatively 
satisfactory. It is especially the inferior samples that show too 
big differences between germination and shooting. Comparing 
germination in filter paper without and after steeping in the 
colour solution, there is a positive difference between the germi- 
nation figures — on an average 7 9? — in favour of the untreated 
seeds, a difference that even in this case is more acceiituated in 
the inferior samples. At earlier tests of this kind, there has 
always been a more or less decided sinking of the germination 
figures after the steeping — even if the steep consisted of pure 
water — and it is therefore in this case doubtful, whether the 
colouring-matter as such and in just this concentration has 
really injured the seed, or, if this was the case, to what extent. 
The colour index that was obtained after 26 hours in the way 
mentioned above cannot seemingly be used in any way as a 
measure of vitality in seed. Apart from the first three samples, 
which were also the best ones, with decidedly lower values, all 
the other index numbers are too similar for this so very divers 
material, and cannot therefore give any information about its 
quality. I have therefore desisted from making any correlation cal- 
culations whatever. Evidently, as has already been pointed out, the 
reduction was too weak after so short a time to make any distinc- 
tion between the samples possible. Neither can the number of 
colourless seeds as stated after 48 hours be used as a measure 
for judging the quality of the seeds in spite of considerable varia- 
tions between the samples; it is likely that even the less strongly 
coloured seeds of a sample here referred to the coloured group, 
have an important life value, and therefore in the continued exa- 
minations quite another and a more just classification and esti- 
mation of colour has been practised. 

Since with the concentration of the colour solution that has 
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Tab. 2. Comparison between Reaction of Large-seeded and Small- 
seeded Marrow Peas to Treatment with 0,oo5 % solution of 

Malachite green. 

Laboratory experiments in the summer 1939. 


Sample 

No. 

lOOO'Seed 

weiKhl 

gr 

Quantity 
of testing 
material 

Number 
of seeds 
per vessel 

Original 
germ. 
cui)ac. in 
filter paper 
(norm, 
scedl ) 

% 

derm, 
capac. in 
filter paper 
after 
steeping 
(norm, 
seedl.) 

% 

Colour 

index 

computed 

after 

25 hours 
malachite 
treatment 

C) 

286, 

2x10 f-r. 

35 

81 

71 

278 


2x.50 seeds 

50 

81 

79 

201; 

12. 

263 i 

2x10 gr. 1 

38 

84 ! 

83 

! 

2!>(t 



2x50 seeds | 

50 

84 

85 1 

1 250 

1 

14. 

1 

143 

1 

2x10 gr. i 

70__ 

84 

71 1 

8 

2x50 seeds 

50 ' 

84 

61 

304 

1 

1 16. 

t 

1 

152 

2x10 gr. 

66 ! 

74 ' 

55 1 

296 


2x50 seeds | 

50 1 

74 

33 

362 


been used here the number of normal seedlings has been lower 
- perhaps because of the seed being steeped for as long time 
as 24 hours — a second test series of the whole material was 
arranged in order to study the effect of the period of steeping 
and under exactly the same conditions as in the first test, only 
with the difference that the period of steeping was shortened to 
4 hours. The colour estimate took place like previously after 26 
hours and after exactly the same principles. The average results 
were identical with those previously received both regarding ger- 
mination figures and colour index. Therefore it does not seem 
possible by means of reducing the period of steeping considerably 
to eliminate the injurious effect of the steeping on the vitality 
of the seed and so avoid an undesirable deterioration of the origi- 
nal material during the course of the test. 

As has been mentioned before the size of the seeds varied a 
great deal among the different samples. It therefore seemed to 
be of importance to study on some in this respect extreme types 
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of sample the differences that may arise when weighing out a 
fixed quantity of seeds or counting out a fixed number of seeds, 
while retaining fixed quantities of steeping licjuid of fixed con- 
centration. For this test two decidedly small-seeded and two 
large-seeded samples were picked out. The colour estimate took 
place after 26 hours and in the same manner as before. The 
results are given in Table 2. In spite of the material being small, 
yet the following facts appeared clearly: The more seeds that 
are steeped in a fixed quantity of liquid the stronger will he the 
decolorization and the less will the injury be on the germinating 
capacity caused by the steep. This of course applies only to the 
short period of reduction as chosen here. 


3. Preliminary tests with peas in 19M). 

During this year tests were carried out on a very much larger 
scale than before: firstly some special tests as to the effect of 
different outward factors on the colouring procedure, designed 
chiefly as exj)eriincnis in order to arrive at an appropriate me- 
thodic, secondly a larger comi)arativc germinating and colouring 
test. I cannot relate them all here, since a great deal of them 
must be considered as purely tentative and so arc of lesser 
interest. Concerning the size of the seed material used in each 
test, I have been obliged as a rule to confine myself to a few 
samples in order that the figure material might not brim over. 
Likewise the number of concentrations of the solutions had to 
be rigorously restricted. In spite of the fundamental objections 
that may be raised on account of the different size of seeds in dif- 
ferent sanities, yet there has mostly been a fixed number of seeds 
counted out — as a rule 5X50 seeds of each sample — instead 
of a fixed quantity being weighed out, which would perhaps have 
been more proper. Nevertheless, the method chosen here cannot 
impede a comparison. For the rest the tests have been carried 
out in about the same manner as has been described before; for 
standard solution 0,oo5 % malachite green in distilled water was 
used, and for 50 seeds 50 ccm. of colour solution. The steeping 
period was 24 hours as a rule, after which time the seed’s were 
layed out, without sorting, on filter paper of appropriate moisture 
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but not covered by the paper — always the same quantity of 
paper and the same quantity of tap water — and so put into 
white glased germination bowls covered with glass plates. The 
bowls were exposed to light the whole time. After 48 hours from 
the beginning of the test, when the principal reduction can be 
considered as terminated, an estimation of colour was made; the 
seeds of each sample were arranged in 5 colour groups : strongly 
coloured = seeds coloured entirely blue all round; fairly strongly 
coloured ~ most of the surface of seeds coloured; less strongly 
coloured = big coherent or confluent spots of colour on the 
surface of seeds; slightly coloured = only small spots on the 
coat; and uncolourcd = either quite without colour or with only 
very small colour spots. The place of the seed where colour spots 
had appeared was not taken into consideration when effecting 
the classification, nor the degree of intensity of the colour. It is 
self-evident that with such a classification — as in all other 
evaluation and estimation there are subjective elements that 
cannot be avoided, even if there are fixed definitions to go by. 
Consequently two or more estimates of the same material made 
by different persons and at different occasions must give some- 
what different results. I will come back to this when relating 
such a test. It became our task to try to eliminate as far as 
possible such sources of error by means of a wider experience 
and still more fixed definitions. When calculating the index num- 
bers, each percent strongly coloured seed was given number 5, 
fairly strongly coloured number 4, less strongly coloured number 
8, slightly coloured number 1 and uncoloured number 0. In the 
estimation of colour, all seeds belonging to the same class were 
placed on a special substratum of moist filter j)a))cr in order to 
determine the germinating capacity of the different colour clas- 
ses, also to compare them with each other and so get an idea of 
the value and rightness of the estimate in question. For if it is 
true — as we have presumed here — that only live tissues can 
reduce malachite into colourless leuco-malachite, then evidently 
the germinating capacity must bear inverse proportion to the 
spread and intensity of colour, and consequently the germination 
lest must be the necessary criterion of the rightness of such an 
opinion. 
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Tab. 3. Effect of Outward Factors on Germination and Degree 
of Colouring in Malachite Treatments. 

Laboratory experiments in the summer 1940. 


Ex per. 

, momen- 
tum 

1 

1 

Experimental conditions 

1 

t 

1 

Germ. 

capac. 

norm. 

scedl. 

% 

Sum of strongly 
col. and less » 
coloured seeds 

% 

Colour 

index 

relative 

1. 

Steeping 24 hours 

at 20° C ...j 

73 

33 

100 

2. 

» 24 » 

» 30° c 

i 

TK) 

29 

85 

! 3. 

» 24 .> 

» 10° c 

52 

31 

105 

4. 

24 » 

» 3°(: .... 

29 

68 

160 

5. 

» 6 » 

o 

O 

75 

16 

80 

' 1 

6. 

» 8 » 

» 20° C .... 

79 1 

15 

77 

! 7. 

» 12 )> 

,> 20° C .... 

71 

16 

78 

8. 

» 3 » » 20" € ; 

after soaking in running water 
— about 14° C for 24 hours 

72 

25 

i 

83 

3. 

1 1 

vSteeping 3 hours at 20° C after- 
pregermination in sand during 
24 hours | 

80 

18 

I 

I 

86 

i 

j 

Steeping 3 hours at 20° C afterj 
pregermination in filter paper! 
during 24 hours 

73 

1 28 

97 ! 


In Tabic 3 are given the results of a test with 10 testing mo- 
menta. The test was intended to illustrate the effect of various 
exterior factors on germinating capacity and degree of colouring. 
The figures arc the averages of 4 different samples, the same in 
all momenta. Arrangements were always the same. Of each 
sample 5X50 seeds were taken for each momentum, so that in 
the whole test series no less than 10.000 seeds have been esti- 
mated. For each lot of 50 seeds 50 ccin. malachite solution of 
0,oo5 % concentration was used. The estimate always took place 
48 hours after the test was begun, in spite of the different length 
of steeping time in certain cases. Variations were made as to 
temperature (mom. 1 — 4) and period of steeping (mom. 5 — 7) 
and the effect of swelling the seeds in running water was exa- 
mined as well as pre-germination in sand and filter paper (mom. 
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8 — 10). The results were uniform for all 4 samples pointing in 
the same direction. 

Steeping in colour solution at a temperature of as much 
as 30° C was decidedly harmful to the germinating capacity, 
but did — in spite of this — intensify the decolorization, which 
is not so strange since biochemical processes generally go quicker 
at higher temperatures. Steeping at 10° and still more at 3° C 
did also hurt the germinating capacity very much and at the 
same time diminished the decolorization. Steeping during as 
short time as 6, 8 and 12 hours did not improve the germinating 
capacity but did increase the colour reduction a little. Regarding 
the three last momenta it is striking that swelling the seeds in 
running water at a comparatively low temperature could not raise 
the germinating capacity in comparison with mom. 1, which, on 
the other hand, was very much the case with pregermination in 
sand. In both these cases, however, a certain decrease of the 
colour index was noted, but not by pregermination in filter paper. 

From these rather extensive metodic-tests with different 
extremes in the experiment conditions it is obvious that the 
colouring is about the same even w’ith rather big variations of 
steeping time, temperature or other conditions, so that small 
deviations that may occur in a laboratory as to these factors are 
of no importance when carrying out colouring tests for practical 
purposes. In the continued tests we have stuck to mom. 1 : 
steeping period 24 hours at room temperature, since the other 
conditions tried here or still other conceivable conditions do not 
seem to imply any improvement, nor any greater certainly or 
simplification of methodics, rather the opposite. 

A few^ further tests were made in the attempt to eliminate the 
harmful effect of steeping on the germinating capacity of the seed. 
Thus for instance an attempt w^as made with the seeds placed 
on filter paper amply moistened with the colour solution, but 
this was a complete failure, since the seeds were not capable of 
sucking up the colour from the paper. Nor could they absorb 
the colour solution when placed in flat bowls wdth the solution 
reaching only to a part of the hight of the seed. Obviously the 
seed needs to be completely immersed in the solution. 
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As it seemed of great importance to find out just how ger- 
minating capacity and colour are influenced by treatments with 
solutions of malachite green of different concentration, a test 
was arranged with 12 selected samples — 11 of marrow pea and 
one of yellow field pea — the germinating capacity in sand 
sinking gradually from 99 to 17 %. The test was very compre- 
hensive, about 25.000 seeds being comprised in it. The samples 
were examined both in untreated state as to germinating capa- 
city in sand and filter paper as well as shooting power in ordinary 
garden soil, and after steeping in distilled water and in the 
following concentrations of colour: 0,oo25, 0,oo,^) and 0,oi % as 
to germinating capacity and colour. The steeping was done at 
room temperature during 24 hours with 5x50 seeds of each 
sample and 50 ccm. in each bowl, after which the seeds were laid 
up without sorting on beds of moist filter paper. The colour was 
estimated 48 hours after the test was begun, and the seeds were 
then grouped as before in 5 classes, which were left to germinate 
separately, and after 4 other days the germinating capacity of 
each such group was determ^ed — normal as well as abnormal 
seedlings and quite dead seeds. Index numbers were calculated 
as before. If in such a computation one presumes that all the 
seeds of a sample are dead, the index will amount to 500; on the 
other hand, if all the seeds are of a high vitality, the index num- 
ber wall be 0. The nearer the index of a sample approaches this 
last number the more value the sample has, and the nearer the 
index approaches number 500, the more this sample is inferior, 
when using the germinating capacity and especially the shooting 
power as standards of value. Besides steeping in these three 
colour solutions, another test series was arranged with steeping 
first in tap water for 20 hours, then in a 0,oo5 % malachite solu- 
tion for 4 hours. Here too the colour was estimated after 48 
hours. 

Looking at the results as given in Table 4 and comparing first 
the average germination figures, we get the highest figure, as 
usual, from germination in sand. Germination in filter paper 
without steeping also keeps well up. Steeping in distilled water 
solely had a decidedly unfavourable effect, the figure obtained 
from the paper beds without steeping being 75 % normal seed- 



Tab. 4. Germinating Capacity Stunted by Steeping in Distilled Water and Malachite Solutions of dif- 
ferent Concentration and Dependance of Degree of Colouring on Strength of Concentration. 

Laboratory experiments in 1940. 
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lings, while after steeping it was only 66 %. As usual it is certain 
very sensitive samples that are injured by the steeping, above 
all those of lower germinating capacity and vitality. Sample 
number 10 seems to be an exception in this respect, but its low 
germination figure is not due to lower vitality but is the result 
of a vigorous attack of Ascochyta. As to sample number 12 the 
deviation must depend upon the extremely low germinating capa- 
city with the in consequence of this very strong variation in the 
composition of the seed material. Steeping in the weakest of the 
colour solutions — 0,oo25 % — did not in the least further injure 
the germinating capacity, which however was the case with 
0,0 0 5 % and still more so with 0,oi % solutions, where the 
poisoning w^as very obvious. The combined steeping had about 
the same effect as steeping in malachite alone of the same con- 
centration. In spite of its high germinating capacity sample 
number 1 was always more injured than other samples of similar 
type, but this sample consisted of yellow peas, while all the others 
were marrow^ peas. This probably depends on the different na- 
ture of the seed coat. It should further be noted that the with 
increasing concentration ever decreasing germination does not 
happen to be caused by an increasing number of seeds being 
actually killed through the influence of the poison, but the seed- 
lings by and by become so very deformed that they must be con- 
sidered as abnormal, and in these tests the abnormal seedlings 
are not included in the germination figures. For want of space 
the whole germination analysis with the exact number of nor- 
mal and abnormal seedlings and dead seeds in each case could 
not be given in this table. 

Coming up in soil shows a certain but not very good relation 
to the germination in sand and filter paper. Especially the in- 
ferior samples show too marked losses in coming up, w^hich 
accords well with earlier tests. The average for coming up 
accords with the corresponding germination figures after steeping 
in distilled water and the weaker colour solutions. 

Concerning the degree of colouring of the seed the test shows 
clearly and consistently for all the samples, that the spread of 
colour will increase proportionately to an increased concentra- 
tion of the colour solution. In the strongest solution even the 
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best samples are not able to cause a sufficient colour reduction, 
which on the other hand is the case in the 0,00 5 % and still more 
in the 0,oo2 5 % solutions. The best differentiation of the samples 
is undoubtedly obtained with the weakest solution, which is 
evident from the absolute and particularly from the relative index 
figures — obtained by giving the averages for each solution in 
each case the number 100 — and the supposition that as weak 
a solution as 0,oo2 5 % might not be sufficient to colour the in- 
ferior samples strongly is apparently groundless. It permits the 
better samples to be almost completely decolorized, while the 
inferior ones remain strongly coloured. It further appears from 
the figures that the condition of the individual samples always 
is the same in so far that a sample with a lower absolute index 
in the weaker solution than that of another sample nearly always 
holds this relation even in the stronger solutions, a fact that 
tends to prove the possibility of evaluating objectively and clas- 
sifying the given colour types. Steeping in tap w^ater and ma- 
lachite gives about the same values as malachite alone, but the 
estimation is more difficult and uncertain, and this procedure 
cannot therefore be used as a method. 

As a rule there is a relation between the degree of colouring 
and coming up in soil in so far that the slightly coloured samples 
have come up well, the medium coloured comparatively well and 
the strongest coloured very badly, but the number of samples 
is too small to admit any correlation calculations. The same 
applies to the relation between the degree of colouring and ger- 
minating capacity. 

It seemed to be out of the question to publish here in a table 
all the gigantic primary material over the germination figures 
within the different colour classes and different concentrations 
in all 12 samples, so I had to content myself with taking an 
average of all the samples. This is given in table 5. The varia- 
tions of the individual samples within the same class of colour 
therefore do not appear, and they are sometimes considerable, 
especially the 2 last poorest samples deviate a great deal in so- 
far that the germination figures in the weaker colour classes are 
not at all as high as one would have expected. What then could 
be expected if the colour should be an expression of vitality? 



Tab. 5. Height of Germinating Capacity within Different Colour Classes at Treatments with Solu- 
tions of Malachite Green of Different Concentration. 
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The strongly and fairly strongly coloured seeds, being either 
quite dead or consisting to the larger part of their substance of 
dead tissues, ought not to be able to produce any normal seedlings 
at all or only a very small number. This was also the case. The 
less strongly coloured seeds, if only the spread of the colour spots 
is taken into consideration and not their place on the surface 
— as we have done here — ought to be able to produce about 
half as many normal seedlings as there w^ere seeds. As a whole 
this is what happened. The slightly coloured seeds — those with 
only small spots on the surface — ought to be germinative the 
most part of them under optimum conditions in sterile mediums. 
The average obtained here — 70 % — seems however to be too 
low. The uncoloured seeds ought to germinate normally w^ell 
nigh all of them. Although we obtained an average as high as 
90 % still even this figure seems to be too low. No number of 
quite dead seeds worth mentioning appear among the slightly 
coloured or uncoloured seeds, wiiereas, especially among the 
slightly coloured ones, a seemingly too big number of abnormal 
seedlings was noted. One could further have presumed that, 
irrespective of the quality, all the samples within the same 
colour class should give about the same germination figures, 
i. e. that the coefficients of variation would be small. This was 
however not quite so in any case as I mentioned before. On what 
then do these deviations from the expected depend? The nearest 
explanation is perhaps that the definitions for the estimate of 
colour established for this year were not quite correct, especially 
in the respect that the place of the colour spots was not taken 
into consideration. And yet of course it makes a decisive diffe- 
rence, if an injury of the same size occurs on the very germ or 
only on parts of the cotyledons. A minor spot that however 
covers the larger part of the germ can of course completely hinder 
a germination, which would not be the case if the spot appeared 
elsewhere on the seed. This is probably the reason why especi- 
ally the slightly coloured group was too mildly judged in some 
cases with too high figures as a consequence and thus with 
lowered germination figures. But this cannot explain all. At 
least in the uncoloured group no abnormal or dead seeds worth 
mentioning ought to be found, but since that still was the case, 
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an explanation must be sought. There may for instance be cases 
where the peripheral parts of a seed consist of live tissues, and 
the possibility of a complete reduction of the colour on the surface 
is then given even if the central parts of the seed are wholly or 
for the most part *dead. In such a case a decolorization takes 
place, but in spite of this the seed cannot produce a normal seed- 
ling because moulds and bacteria fasten in the dead parts, 
spread there, consume the nutriment stored for the embryo and 
so choke the sprouting germ. After some time such a seed seems 
quite dead, covered with bacterium slime or producing only a 
weak or deformed socalled abnormal seedling. In later tests it 
has proved that such occurs rather frequently in some inferior 
samples, and this of course could be detrimental to the reliability 
of the method in so far that inferior samples may be overestimated 
to a certain degree when only the surface is examined. However, 
there exists generally and on the whole an obvious positive con- 
nection between the superficial spread of the spots and the 
interior state of the seed, and that is why inferior samples still 
always can be characterized as such. Therefore a possible mis- 
deeming of one or a few seeds in a sample should not be accorded 
any decisive importance in the practical application of the me- 
thod. Besides, this weakness is attached to all methods of co- 
louring. A further reason for stronger decolorization of a number 
of dead or dying seeds in very bad samples may be that bacteria 
very early become predominant over some seeds and by their 
vital action aid in the colour reduction already after 48 hours. 
Owing to their slimy surface such seeds still do not elude the 
attention of the observer and they can be separated without dif- 
ficulty from the rest. It can be said as a rule, that such a bacte- 
rium activity increases more and more the longer the seeds are 
kept on the germination beds. At the end of the germination 
test on the 6th day after its beginning the strongly and fairly 
strongly coloured seeds usually are quite slimy and more or less 
decolorized. Moulds do not however appear as a rule in treatments 
with the stronger colour solutions, not even Ascochyta is able 
to develop in the blue colour spots. 

Still another ground for decolorization of dead or dying seeds 
may possibly be found in the fact, that even after the seeds are 
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dead active reduction ferments may remain in the seed and even 
without vital action cause a change of colour, as Schmidt has 
declared. To what extent this may occur cannot be determined 
here, and whether this circumstance may render the method 
somewhat uncertain in the practice, only continued comparative 
tests on a large scale with ordinary commercial material can 
answer in a satisfactory way. See more about this later on. 

As a 5th momentum comes the circumstance that seeds being 
decolorized by their inner vitality at the same time may become 
injured by the colour solution and so cannot produce normal 
seedlings on the germination beds. This of course particularly 
applies to the stronger solutions. 

Concerning the condition of the socallcd normal seedlings in 
the different colour groups, there are big differences between 
them as to speed of growth and vigour. While the uncoloured 
seeds altogether produce seedlings of extraordinary strength and 
speedy growth provided with long pointed roots and plentiful 
roothairs, the seedlings of the other groups are decidedly inferior 
in all respects, and this is accentuated the more strongly the 
seeds are coloured. Among the seedlings of less strongly and 
still more of fairly strongly coloured seeds it is often difficult 
to determine, whether the seedling should be considered as nor- 
mal or abnormal. Bacterium slime appears here and there on 
the seed coat, the root is short, its point often blunt and roothairs 
very weak etc. If the deformation has gone too far, the seedling 
must me considered as abnormal. Also among the abnormal 
seedlings there are many different types: from only quite faint 
attempts to press on through the seed coal, through strongly de- 
formed types though with distinct embryonic organs, to types 
with very much shortened often spirally twisted roots with 
thick blue-coloured points and no roothairs, often slimy and the 
plumule too weak to sprout. Between these chief types there 
appear all transitions from one type to the other and to the 
weakest of the normal seedlings. Even the chief type of the 
abnormal seedlings differs with the various samples. When 
viewing these germination beds, one gets the impression that 
only the normal seedlings produced within the slightly coloured 
and uncoloured groups have any value when sown in the open 
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field and consequently that by summing up these two groups 
of seeds one would get a figure that would probably correspond 
to the possible coming up in a field under favourable conditions. 
This view is supported by the fact that in good samples where 
the less strongly coloured seeds are still able to produce a com- 
paratively high percentage of good seedlings, the number of such 
seeds is generally very small, while in inferior samples this num- 
ber indeed is usually high, but the percentage of good seedlings 
instead very low. 

If one looks at the percentages of normal seedlings in the table 
it is almost amazing that the conformity within the same colour 
group in spite of quite different concentrations of the solution 
is so good that the figures are almost identical, although the 
numbers are quite different. This circumstance is an obvious 
sign of the possibility of judging the colour objectively and justly 
at repeated examinations and arranging the seeds in their proper 
groups. One sees also how the percentage of quite dead seeds 
soon drops with decreasing colour and how the number of abnor- 
mal seedlings in the higher colour groups increases with an 
increased concentration of the solution, an expression of the 
sinking of the total germinating capacity through the development 
of abnormal seedlings in an ever increasing number. In the 
slightly coloured and uncoloured groups on the other hand, one 
cannot discern such an increase. In the 0,oo2 5 % solution the 
number of quite dead seeds in all the groups is considerably 
higher than in the other solutions, which shows that the solu- 
tion was too weak, so that seeds of little or no vitality still were 
able to some extent to decolorize more or less strongly. 

Steeping in water and for a short time in malachite green is 
a true copy of the steeping in malachite alone of the same con- 
centration. 

The sums of slightly coloured and uncoloured seeds always ' 
show identical figures except concerning percentage of number. 

In the foregoing I mentioned that in estimates made at dif- 
ferent occasions and by different persons but of the same ma- 
terial according to the definitions given this year, certain subjec- 
tive momenta may appear, whereby results may be heterogeneous. 
Table 6 illustrates such a test with 12 different samples. The 
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Tab. 6. Comparison between Germination and Degree of Colouring 
on Repeated Examination (about 2 months' interval) of Same 

Material. 

Laboratory experiments 1940. 
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second estimate was made about 2 months after the first one. The 
concentration of the solution was 0,()or> % both times and 5X50 
seeds of each sample were used for each estimate. The corres- 
pondence in germinating capacity and number of iincoloured 
seeds is very good and shows that the quality of the seed did not 
deteriorate much during the time of storage. The absolute colour 
index and the sum of ' uncoloured and slightly coloured seeds 
in certain cases show too big differences between the two esti- 
mates to be explained by the usual variation in the test material, 
and moreover they always tend in the same direction. Obviously 
the first estimate was milder especially as to the less strongly 
coloured seeds, some of which were apparently counted to the 
slightly coloured ones; the difference between these two colour 
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Tab. 7. Germination and Colouring Tests with Untreated Seed 
and Seed Killed in different ways. 

Average of 2 samples. 

Laboratory experiments 1940. 


Experi- 

ment 

mo- 

men- 

tum 

Manner 
of treatment 

Condition 
of material 

Germinating capacity 

Sum of 
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ly col. 
seeds 
% 
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1. 
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3. 
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83 
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377 1 281 i 


Pretreatm.with j 
2 % ethylenej 
chlorhydrine( 

Untreated! 

1 

88 ! 14 

1 

3 j 27 

154 I 100 1 

Treated j 

0 

1 

99 j 19 

137 

90 


classes certainly is not very big, and in certain samples there are 
transitions between them to make one hesitate about which 
group a seed rightly belongs to. How difficult, not to say im- 
possible, it must be to completely avoid such variations, it is still 
necessary to point out with stress that they must under no con- 
ditions be so big that they make it difficult or even impossible 
to determine with certainty the general degree of colouring of a 
sample and thereby its life value. 

It seemed to be of the greatest interest to investigate further as 
to how seeds killed in different wpys reacted in treatments with 
colour compared with the initial material. For this purpose two 
suitable seed samples were picked out. 'A part of each was left 
untreated, the rest was subjected to treatments of four different 
kinds. One portion was dried in a heating oven at 85° C, another 
portion at 103° C and a third at 130° C, all during 1 hour’s time; 
a fourth portion was poisoned by treatment during 48 hours 
with 2 % ethylene chlorhydrin. Immediately after the treatment 
the seeds were coloured in the usual way in 0,oo5 % malachite 
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green, and the untreated material was always included for con- 
trol. Other arrangements were exactly the same as those described 
before. The result is given in table 7, and the figures are averages 
of both samples, which reacted similarly. Although life had ex- 
pired wholly or almost completely because of all the treatments, 
as the germination test shows, still the degree of colouring is 
remarkably varying. Seed dried at 85° C or treated with ethylene 
chlorhydrin shows the same power of reduction on the whole 
as untreated seed. This is very surprising and is just the oppo- 
site from what one expected. By drying at 103° C and still more 
at 130° C the colouring increased very much in intensity — index 
being about 3 times as high as for untreated seed — but not all 
the seeds were strongly coloured, which is proved by the fact 
that the absolute index was not the highest possible, namely 500. 

Hoav can such a thing be explained, and does it not imply that 
this method of vital colouring may be misleading in certain 
extreme cases? Of course one must not overlook the fact that or- 
dinary commercial seed is not exposed to such violent shocks as 
have been exerted here, and a decline of the germinating capacity 
is practically always connected with a more or less slow expira- 
tion of the life functions in the whole mass of the seed or vital 
parts thereof. The usefulness and reliability of the method can 
therefore be tried only by testing a greater number of ordinary 
seed samples of the most varying vitality, and comparing the 
degree of colouring of such material with coming up in the open 
field. Theoretically, however, and in et per se the results are 
most interesting and they seem to support somew hat the opinion 
vindicated by Schmidt, that ferments go on acting in seeds even 
after the total death has taken place. But now’ the question is, 
whether these seeds which have been dried at 85° C or poisoned 
wuth ethylene chlorhydrin really are to be considered quite dead, 
for not having produced any seedlings after 6 days on the ger- 
mination beds. On examination of ordinary commercial seed of 
different germinating capacity according to the methods spoken 
of here, the quite dead seeds on the paper beds at the end of the 
tests are practically always covered with bacterium slime on the 
surface and are entirely disintegrated inside. That w^as however 
not the case in mom. 1 and 4 of this test. At the close of the test 
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most of the seeds were quite smooth and solid on the surface. No 
trace of bacteria or moulds was found, and when cut they rather 
looked like ungerminated sound seeds not enough after-ripened. 
They were left for a number of days more on the germination 
beds, and indeed: after some time there appeared some very 
much deformed germs, showing that there still was life in 
many of the seeds. Life had not quite gone out, they could 
still breathe and reduce and produce secretions that impeded 
the growth and injurious effect of saprophytes. Those seeds 
dried at 103° C and 130° C on the other hand seemed quite dead 
at the close of the test, being covered with bacterium slime and 
in a state of dissolution. So this question still remains unan- 
swered : why were not all the seeds totally coloured? Part of them 
obviously must have had some power of reduction. The simplest 
explanation hereof could be sought in the ferments of reduction 
remaining in the seed and still active for some time after its 
death; but there are no definite proofs in support of this hypo- 
thesis. 

Of the same two samples as were used in the previous test 
another portion was killed by heating 1 hour at 87° C and then 
subjected to a colour test; but not as then immediately after the 
heating, but 11 days later. Compared with untreated seed the 
degree of colouring increased by 50 and in continued storing 
for as much as 90 days at about 12° C, during which time exami- 
nations were made at even intervals, this condition did not change 
— apart from occasional variations — as one could have 
presumed. The comparatively short period of storing and the 
low temperature may account for that. 

The fact that seed injured by sharp heat shocks still possess 
a certain power of reduction can of course also be thus inter- 
preted, that the seeds still are partly alive after the treatment, 
although they cannot produce any seedlings. This interpreta- 
tion is supported by the result of another similar test made with 
another sample. The seeds were heated, some at 150° C for 3 
hours, some at 130° C for 2 hours, some at 103° C for 1 hour 
and some at 87° C for 1 hour. After drying they were treated 
both with malachite solution and a mixture of acid sodium 
selenite and indigo-carmine. (See more about this further on). 
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After the malachite treatment those seeds dried at 150® C and 
130® C all remained very strongly coloured, almost bluish black. 
Those dried at 103® C too were all strongly coloured but had 
a much lighter shade than in the former case. The seeds dried 
at 87° C were mostly coloured all around but a minor part of 
them were more or less decolorized and in the control test at 
the end most of them were decolorized. After the double co- 
louring those seeds dried at the highest temperatures were ail 
quite blackish blue, those of 103° C all quite bluish green with 
no sign of red either on the surface or inside, and those of 
87° C to a large extent blue, but many seeds showed big red 
spots on the surface and w^ere dyed red inside. With some the 
cotyledons were blue, wholly or partly, and the germ red, with 
others it was quite the opposite. It was the same picture as 
one obtains when colouring a very bad sample in untreated 
state. The control sample finallj^ was most of it entirely red. 
So there was a striking correspondence between the two co- 
louring methods and the conditions of this last test turn out 
to be about as one would have expected. 

Still another special test was carried out this year in order 
to find out the effects on germinating capacity and degree of 
colouring by colour solutions of different concentration and 
different quantities thereof applied to the same quantity of 
seed. The following concentrations and quantities of malachite 
solution were chosen: ().0025 and 0,oor» % and 50 and 75 cem 
per vessel. 5 samples took part in the test and 5X50 seeds of 
each were used at each of the four test momenta, so that in all 
5000 seeds were examined. The period of steeping was always 
24 hours like previously and the colour estimate took place after 
48 hours. The results arc showm in table 8. It is obvious that 
the germinating capacity decreases and the number of more 
strongly coloured seeds — the sum of strongly, fairly strongly 
and less strongly coloured seeds — as wrell as the colour index 
increases very evenly and continuously in all the samples with 
increased concentrations and quantities of the solution. The ger- 
minating capacity from the weakest solution, however, makes 
an exception from this, in so far as it is not influenced by the 
quantity of the solution. The number of more strongly coloured 
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Tab. 8. Changes in Height of Germinating Capacity and Degree 
of Colouring with Different strength and Quantity of the 
Malachite Solution. 

Laboratory experiments 1940. 


Sample 

No. 

Experim. 

momen- 

tum 

Strength 
of colour 
solution 
% 

! Quantity 
of colour 
solution 
pr vessel 
ccm 

1 

Germ. 

capac. 

norm. 

seedl. 

% 

Number 
of more 
srtongly 
col. seeds 
% 

Colour 

index 

absolute 


a. 

1 

1 0.0026 

50 

95 

10 

1 

82 1 

1. 

b 


75 

96 

17 

124 


c. 

0.006 

50 

88 

21 

151 


d. 

'j 


79 

36 

200 


a. 

1 0.0025 

50 

75 

21 

177 

2. 

b. 

1 » 

75 

74 

26 

191 



0,005 

50 

68 

46 

232 


d. 


75 

64 

52 

252 


a. 

O .0026 

50 

27 

41 

211 

3. 

b. 


75 

25 

53 

237 


c. 

O .006 

50 

15 

58 

267 


tl. 


i 75 

8 

1 68 

299 


a. 

0.0026 

50 

4 i 

37 

210 

4. 

b. 

» 

75 

4 1 

47 

237 


C. 1 

O .005 

50 

3 i 

50 

253 i 

i 

1 

d. i 


75 

3 

65 

278 

' 1 
j 

a. 

O .0026 ' 

50 

10 

41 

207 

5. 1 

b. 

i 

75 

10 

57 

252 

i 

c. 

0.005 1 

50 

6 

65 

287 

i 

d. 

> 1 

75 

11 

69 

298 

] 

a. 

1 

0.0026 i 

50 

42 

30 

177 

Average i 

b. 

1 

*> 

75 

^ 42 

40 

208 


c. 

0.006 

50 

36 

48 

238 



d. 


75 

33 

58 

265 


seeds increases, as the averages show, at every change of the 
test conditions with about 10 units and the colour index with 
30. An addition of the quantity of solution with unchanged con- 
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centralion thus has the same effect as an increased strength of 
the solution. This explains the reason why, on using either 
particularly large-seeded or small-seeded samples, different index 
values - of course in inverse proportion as to these two types 
— are obtained from one and the same sample when applying 
the same concentration and the same quantity of the solution, 
if one weighs out a fixed quantity of the material — for instance 
5X10 gr. — or counts out a fixed number — for instance 5X50 
seeds. The most correct in such cases certainly is, as I have 
pointed out before, to weigh out the testing material in order 
to get a right comparison between different samples as to their 
degree of colouring. In a test like this one, however, it is of no 
account whether one consistently uses the weighing or the 
counting method, since the testing material within a sample in 
either case remains the same in all the test momenta and so 
is directly comparable. 

The method used hitherto, namely that of steeping the seed 
for 24 hours in the colour solution and then transferring it to 
moist filter paper in germination bowls, leaving it there for 
another 24 hours, and first then estimating the colour, may 
appear somewhat circumstancial and time-consuming, and tests 
have therefore been made with the purpose of simplifying it on 
certain points. To estimate the colour at the end of the steeping 
period, i c. already 24 hours after beginning the test, seemed io 
be closest at hand, and such estimates were actually made in 
all the tests carried out here. These showed, that there is a 
distinct difference between samples of high and low germinating 
capacity in so far that the former ones usually i)resent a much 
weaker degree of colouring than the latter ones, both in respect 
of the number of more strongly coloured seeds and the spread 
and intensity of the colour on the individual seeds; still the 
differences are not always big or dicided enough to allow a sure 
estimation of the relative value of the samples. Too much 
depends on the average size of the seeds with fixed quantities 
of solution — a source of error that certainly is diminished by 
weighing out a fixed quantity of the testing material — but 
even the speed of swelling of the different samples is of wide 
importance and this speed may be very varying, ('ertain samples 
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have swollen completely after only a few hours, while others 
that tend to hardseededness need twice as long time or more 
before all the seeds are swollen. It may be mentioned by the 
way that hardseededness in a strict sense fortunately is hardly 
ever found in ordinary commercial seed of marrow pea. Since 
the power of reduction, as I mentioned before, is to a great extent 
dependent on the time factor, it is self-evident, that during as 
short a period of time as 24 hours a quickly swelling sample, 
irrespective of its quality, will have more time to decolorize both 
itself and the solution than a slowly swelling one, and so give 
the impression of possessing a higher vitality than it perhaps 
really has. The fact is namely, that all the seeds of a sample, 
whether they are alive, wholly or partially, or quite dead, when 
swelling in a colour solution take up the colour uniformly over 
the whole surface, so that at a certain moment, depending upon 
the speed of sw'clling, all the seeds are strongly blue-coloured 
all around. The swollen live seeds then begin to breathe power- 
fully and therewith the decolorization of seed and solution com- 
mences, but this decolorization is not nearly ended after 24 hours. 
The dead seeds of course remain blue-coloured. Supposing we 
have a sample of good but rather hardswollen seed, this will be 
handicapped by this temporary quality, so that it will present 
too slight a decolorization of itself and the solution at a too 
early estimate; in other words it will be misjudged. What has 
been said here aboirt decolorization of the seed itself applies on 
the whole also to that of the solution, which also is dependent 
on time; it should only be added that the differences here are 
still smaller between the different samples and the sources of 
error are bigger. The strength of colour of the solution has been 
estimated in all the tests but since no sure holds for a just estima- 
tion of the samples have come forth, I have desisted from taking 
any further notice of it. 

Still other tests have been made to determine the number of 
strongly coloured seeds already 3 hours after the seeds were 
taken out of the steeping liquid and laid on filter paper. Such 
a test will be described when dealing with the main test of 1941. 

Moreover, examinations were made as to the advisability of 
leaving the seeds for a longer period of time in the steep and 
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Tab. 9. Changes in Height of Germinating Capacity and Degree 
of Colouring with Different Strength of the Malachite Solution 
and Different Length of Steeping Time. 

Laboratory experiments 1940. 


Sample 

No. 

Experim. 

momen- 

tum 

Strength 
of colour 
solution 
% 

1 

1 Length 
iof steeping 
! time, 
j hours 

i 

Germ. 

capac. 

norm. 

seedl. 

% 

Number 
of more 
strongly 
col. seeds 

% 

1 

Colour , 
index j 
absolute ' 

1 


a. 

O.0025 

24 

83 

20 

137 

1. 

b. 

> 

48 

69 

23 

157 ; 


c. 

0.005 

24 

66 


192 


d. 

- 

48 

44 

55 

24.S 1 

1 

a. 

O.0025 

24 

<!1 

30 

145 

2. 

b. 

» 

48 1 

27 

28 

171 i 


c. 

O.OOo 

24 i 

58 

36 

194 i 


d. 


QC 

19 j 

36, 

208 1 


a. 1 

O.0025 

24 

48 1 

25 

144 

8. 

b. ; 

» 

48 

32 

36 

201 1 


c. 1 

O.U05 

24 

36 

45 

229 ! 

1 

d. 

'> 

48 1 

20 

58 

273 ! 

1 


0.0025 j 

24 ! 

1 

(J 

47 

229 

4. 

b. 

>> 

48 1 

1 

0 

44 i 

234 j 


c. 

O.OOo 

24 1 

3 

57 ! 

259 


d. ' 

> 

48 ; 

1 

59 i 

275 ! 

i 

i 

a. 

O.0025 

24 

50 1 

31 

164 1 

Average 

b. 


48 

32 ‘ 

33 

191 I 


c. 

0.005 

24 

41 

43 

219 , 


d. 

'<> 

48 

21 

52 j 

250 ; 


- 



— 

i 
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then estimating them directly without spreading them on filter 
paper. For this purpose 4 suitable samples of varying germinating 
capacity were chosen. They were treated partly w’ith 0 ,oo 2 5 % 
and partly with 0,oo5 % solutions of malachite green; in both 
cases in the usual way, i. e. steeping for 24 hours, spreading on 
filter paper and estimation of colour after 48 hours, as well as 
steeping for 48 hours and estimation of colour immediately after. 
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Of each sample and for each test momentum 5X50 seeds were 
taken. In all instances there were 60 ccm steeping liquid and 
50 seeds per vessel. The results are shown in table 9. On an 
average, the prolonged steeping time alone, in both concentra- 
tions, lowered the number of normal seedlings with about 20 % , 
which is about twice as much damage as the doubling of strength 
of the solution alone had caused. The decreased germination 
figures were mainly the result of a corresponding increase of the 
number of abnormal seedlings and not of the seed being actually 
killed. Concerning the number of more strongly coloured seeds 
this does not seem to undergo any changes worth mentioning 
through the increased period of steeping in the w^eaker solution, 
but in the stronger it did. That the colour increased continuously 
in all instances is however evident from the absolute colour 
index, which rose with each momentum by about 30 units. A 
simple explanation of this fact may be that the breathing condi- 
tions and thereby the reduction power were less favourable for 
the seeds being steeped the whole time instead of being freely 
surrounded by air the second day and night. Staying in the colour 
solution certainly also diminished the ability of the seeds to 
decolorize themselves, since some power was also w^anted for 
further decolorizing the solution. One might think that the pro- 
cedure described here were a simplification. Still the obviously 
diminished reduction power after 48 hours seems to involve the 
risk of impeding the characterization and differentiation of the 
samples, a weakness that is not counter-balanced by the slight 
gain of time in making the analysis. One Certainly must strive 
for the highest possible reduction in order to arrive at a just 
estimate. 


4. The Main Test with Peas in 19A0. 

After all these preliminary tests the point was now to try on 
a larger material the practicability of the malachite method for 
ascertaining the vitality of different seed samples and thereby 
their usefulness when sown, and also to compare its value with 
the tried old methods of analysis. As measurer of the vitality 
in this case was the ability of the seed to germinate normally 



39 


in ordinary infected unsterilized garden soil in the laboratory 
and there to produce plants capable of development. 29 samples 
— mainly marrow peas of many different varieties — of the most 
varying germinating capacity and vitality were chosen and put 
to a close examination. Thus the germinating capacity in sand 
was determined from 8X50 seeds of each sample, germination 
in filter paper from 4x50 seeds, the behaviour of the sedlings 
on the germination beds w^as determined, and the attack of 
Ascochyta and other seed-borne deseases; also the development 
of moulds and bacteria on the paper beds. Moreover, 6X25 seeds 
of each sample were put to germinate in comparatively dry gar- 
den soil about 3 cm deep in order to determine the shooting 
power, which may be considered as an expression of the ability 
of the seed to resist the soil parasites. At the same time 5X50 
seeds of each sample were steeped for 24 hours in a solution of 
0,oo5 % malachite green, 50 ccm per vessel, after which the seeds 
were transferred to filter paper beds where they were left for 
24 hours and then the colour estimate took place according to 
the principles previously described. The colour index was cal- 
culated as has already been stated. At the estimate the seeds of 
each sample were grouped in colour classes and were left on 
separate germination beds until the 6th day, when the ger- 
minating capacity was determined, totally for each sample as 
well as separately for the different colour classes. 

A very much shortened summary of the principal results of 
the test is given in table 10. The samples are arranged after 
falling germination in sand. This evidently varies very much, 
from 99 to 7 %. Germination in filter paper keeps pretty close 
to that in sand, but is as usual a little lower especially where 
the inferior samples arc concerned. The attack of Ascochyta too 
varies much along the whole scale, from 0 to 10, but does not 
bear any direct relation to the germinating capacity, which on 
the other hand is the case with moulds and bacteria, insofar that 
their figures usually rise with falling germination. Shooting 
power in soil however shows the very strongest variations. The 
first twelve samples show very good shooting power, absolutely 
as well as relatively, — the latter figure obtained by putting the 
shooting power in relation to the germinating capacity — and 
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Tab. 10. Comparative Germination and Colouring Tests with Peas. 
The main experiment in the summer 1940. 


Sample 

No. 


V 

n t r 

e a t e 

d 

g power 
soil 

Malachite treated 

Attack 

of 

Asco- 

chyltt 

Scale 

0--10 

spread 
' of 

mould 
& bac- 
teria 
Scale 
0-10 

Germ. cap. 
(norm, seedl.) 

Shootin 

in 

Germ, 
cap. 
norm, 
seedl. 
in flit, 
paper 

% 

Uncol. 

seeds 

% 

Sum of 
sliglilly 
col. & 
unco- 
loured 
seeds 

% 

Golour 

index 

abso- 

lute 

in sand 

% 

in flit, 
paper 

% 

abso- 

lute 

% 

relative 

% 

1. 

0 

0 

99 

99 

94 

95 

96 

42 

100 

58 

2. 

1 

0 

99 

99 

99 

100 

92 

68 

98 

36 

3. 

0 

0 

99 

100 

99 

100 

77 

47 

92 

69 

4. 

0 

0 

99 

99 

99 

100 

72 

45 

91 

73 

5. 

1 

0 

99 

98 

97 

98 j 

94 

76 

96 

32 

6. 

0 

p 

98 

95 

94 

96 

92 

46 

88 

78 

7. 

2 

0 

98 

96 

81 

88 1 

90 

27 

83 

119 

8. 

4 

0 

97 

95 

95 

98 

91 

33 

80 

107 1 

9. 

2 

0 

96 

93 

02 

96 

95 

69 

100 

31 1 

10. 

0 

1 

96 

98 

77 

80 

83 

39 

83 

101 1 

11, 

0 

2 

94 

85 

86 

91 

85 

41 

80 

99 1 

12. 

3 

0 

92 

92 

94 

102 

90 

68 

90 

52 

13. 

1 

2 

92 

83 

73 

79 - 

80 

14 

57 

192 

14. 

0 

3 

91 

81 

67 

74 

56 

14 

57 

192 

15. 

1 1 

6 

90 

84 

32 i 

i 3(> 

1 

44 

7 1 

54 1 

211 

16. 

0 

3 

88 

73 

69 

! 78 

66 

16 

70 1 

166 

17. 

3 

6 

87 

78 

34 

1 39 

57 

27 

67 1 

160 

18. 

5 

1 

85 

75 

44 

52 

79 

1 

69 

165 

19. 

3 

3 

85 

78 

45 

53 

60 

21 

57 1 

191 

20. 

0 

6 

85 

72 

22 

26 

46 

12 

47 1 

233 

21. 

0 

6 

83 

72 

42 

51 

42 

15 

46 

235 

22. 

0 

3 

76 

77 

48 

1 63 

46 

1 

37 I 

257 

23. 

2 

6 

73 

65 

54 

74 

50 

6 

56 

206 

24. 

1 

7 

70 

58 

25 

36 

34 

13 

52 

215 

25. 

10 

1 

59 

50 

49 

83 

58 

33 

60 

173 

26. 

1 

10 

57 

39 

24 

42 

26 

9 

40 

252 

27. 

0 

7 

48 

38 

40 

83 

10 

4 

49 

230 

28. 

0 

10 

27 

20 

13 

48 

12 

12 

38 

248 

29. 

0 

10 

7 

4 

2 

29 

0 

1 

12 

330 

Average 

1.4 

j 3.2 

82 

i 

62 

72 

63 

28 

67 

156 
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thereby prove their high vitality. Thereafter the figures of 
shooting power drop little by little, absolutely as well as relatively, 
certainly with many uneven leaps without any seeming regularity, 
almost down to the 0 value and so on the whole follow the ger- 
mination figures, although the fall here is usually much quicker. 
The average then is 20 % lower than germination in sand and 
14 % lower than in filter paper. In some cases one can find an 
explanation of a high relative shooting power even in samples 
of low germination, as for instance number 25 which is strongly 
AscochytaAnfecied and therefore only got a low number of nor- 
mal seedlings in sand. The very vitality of the sound seeds in 
this sample was obviously high. Somewhat similar is the case 
with sample number 27 which shows a high relative shooting 
power on the ground that only 48 % of the seedlings were con- 
sidered normal in the determination of germination in sand, 
while 41 % were rejected as being abnormal. 

The steeped seed shows a decidedly lower germinating capacity 
than the unsteeped, which corresponds to previous results. Its 
average germination is of the same height as that of the shooting 
power in soil and even the individual samples show a fairly 
good correspondence. Clear exceptions herefrom are samples 
number 3 and 4. These two samples however are not marrow 
peas but yellow field peas and they have apparently suffered 
from the strong colour solution and as a consequence produced 
a great deal of abnormal seedlings. The number of uncoloured 
seeds varies very much between 76 % highest and 1 % lowest. 
No closer connection can be traced between this number and for 
example the shooting power. On the other hand, there seems to 
exist such a connection between the sum of slightly coloured and 
uncoloured seeds and the different kinds of germinating capacity 
and also with the shooting power. This seems to be the case 
especially with germination after steeping, and that is no wonder 
since it is the slightly coloured and uncoloured seeds above all 
that germinate. It would lead too far to give here in table form 
the whole primary material from the germination tests of the 
different colour classes, I will only mention that the average 
germinating capacity — normal seedlings in % — of the whole 
material is as follows: strongly coloured 0 %, fairly to less 
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strongly coloured 14 %, less strongly coloured 46 %, slightly 
coloured 71 %, uncoloured 92 %, figures ■which correspond very 
well to those obtained in a previous special test with a smaller 
material (see table 5). The colour index too seems to reflect the 
vitality of the individual samples. Like in the case of ger- 
minating capacity and shooting power the colour indexes of the 
first 12 samples clearly differ from those of the other samples, 
and the further one comes down the scale there is an obvious 
tendency towards ever stronger colouring. 

The figure material has been subjected to a statistical examina- 
tion. The correlation coefficients are given in table 11. From 
group I, where different test series have been correlated with the 
shooting power, the fact appears, that colouring with maloQhite 
green, expressed by the sum of the number of slightly coloured 
and uncoloured seeds as well as by a colour index, has proved 
to be decidedly superior to the ordinary determinations of ger- 
mination — in spite of the fact that only the normal seedlings 
have been counted — when vitality and sowing value were to be 
determined by some laboratory method. Thus we have through 
a simple quick method happily come a little bit furher on our 
way towards the goal : a more just evaluation of seeds of garden 
peas. The number of uncoloured seeds solely does not give 
sufficient guidance, which was to be expected, since the slightly 
coloured seeds too have a high value, as the germination analysis 
of such shows. The determination of the development of moulds 
and bacteria on the germination beds also in this test proved to 
be of great value in the estimate. In groups II and III, where the 
correlation is made with germination in sand resp. filter paper, 
the figures from filter paper are altogether a little higher than 
those from , sand. They are medium, high and comparatively 
satisfactory. It is striking how very good the relation between 
germination in sand and .filter paper is in the material at issue, 
and also as group IV shows between germination after steeping 
and the sum of slightly coloured and uncolourcd seeds. This 
last circumstance is an expression of the fact that it is mainly 
those last categories that produce normal seedlings. 



Tab. 11. Correlation Schedule, 

The Main Test of 1940. 
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Correlation between 


No. GHOLIP I. 

1. Germinating capacity in sand and shooting power 

in soil -h 0.749 

2. Germinating capacity in filter paper without ma- 
lachite treatment and shooting power in soil -f 0,807 

3. Germinating capacity in filter paper after malachitel 

treatment and shooting power in soil j -f 0.859 

4. Development of moulds and bacteria and shooting j 

power in soil -- 0.8 7 o 

5. Number of uncoloured seeds and shooting power in soil -f 0.766 

6. Sum of slightly coloured & uncoloured seeds and 

shooting power in soil -f 0.879 

7. Colour index and shooting power in soil — 0.883 

GROUP II. I 

Germinating capacity in filter paper and germinating 

capacity in sand +0.945 

Development of moulds & bacteria and germinating 

capacity in sand —0.767 

Germinating capacity after malachite treatment and 
germinating capacity in sand + 0.83 7 

Sum of slightly coloured & uncoloured seeds and ger- 
minating capacity in sand + 0.7 70 ; 

Colour index and germinating capacity in sand j — 0.731 } 

GROUP III. ; 

Development of moulds & bacteria and germinating, 

capacity in filter paper — 0.82 3 

Germinating capacity in filter paper after malachite' | 

treatment and germinating capacity in filter paper j -f 0.865 | 

Sum of slightly coloured & uncoloured seeds and ger-! i 

minating capacity in filter paper +0.812 , 

16 . Colour index and germinatin g capacity in filter paper] — 0.785 j 

GROUP IV. ! 

17. Germinating capacity in and sum of slightly co-, 

filter paper after ma- loured & uncoloured ; 
lachite treatment seeds ! +0.873 


8 . 

9. 

^ 10 . 

j 

! 11 * 

] 13. 

i 

i 14. 

i 

j 15. 
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5. Tests with Marrow Peas in 19il. 

This year only a larger comparative germination and colouring 
test was arranged, this time exclusively with marrow peas. The 
object was now to find out conclusively about the practicability 
and value of the malachite method in comparison with other 
laboratory methods for the evaluation of seeds and ascertaining 
their vitality and resisting power against injurious external in- 
fluences that might appear when sown in open fields. 30 samples 
of very much varying quality were chosen on purpose as a 
pattern card of most of the types that can possibly come to a 
seed testing station for germination analysis. Numerous varieties 
were represented. The samples were put to a thorough analysis 
in the laboratory. Thus germination in sand was determined 
with 8X50 and in filter paper with 6X50 seeds of each sample, 
and the number of normal and abnormal seedlings was noted, 
also the number of quite dead seeds. The general appearance 
of the seedlings on the germination beds and their vigour was 
determined, attacks of Ascochyta and other producers of con- 
tagious diseases were arranged in gradations on the filter paper 
beds according to a scale of 10 degrees, and the same was done 
with the development of moulds and bacteria there. Besides 
this, 8X25 seeds of each sample were put to germinate at room 
temperature in ordinary unsterilized garden soil 3 cm deep, and 
the number of plants that had come up after 12 days w^as noted 
so that the normal, strong and sound ones were counted to one 
group, the weak and infected ones to another. 

To get a quite reliable measure of the vitality and resisting 
power of this material sowing in field must however be done. 
Of each sample 4X100 seeds were therefore sown on the 4th 
June in the -experiment garden of this station, where the soil 
according to previous experiences is very much infected with 
micro-organisms that are noxious for the germination and growth 
of peas. These 4 repetitions were spread over the whole field, 
in order that some samples might not profit by any possible 
unequalness of the soil. 100 seeds were laid out in rows of 8 meters 
with 25 cm between the rows, were buried at about 3 cm deep, 
whereafter the surface was pressed twice with a roller. The soil 
was good old garden soil, mellow and light and in high culture, 
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but at the sowing rather dry; germination was thereby delayed, 
but after some light refreshing rains the better samples began 
to come up, nice and even, 15 — 20 days after sowing. The coming 
up was generally good, which would indicate that germination 
conditions had been favourable on the whole, and the average 
errors were comparatively small, which proves the equalness of 
the field. The first count was done on July 4th, when all plants 
were counted irrespective of their vitality ; the second count took 
place about 10 days later, but then only those plants were counted 
in, which seemed to be capable of development. These figures 
were therefore somewhat lower throughout. After that there 
was continual drought, wherefore the yield was low. Those 
samples that had come up well still did comparatively well, but 
of the inferior samples there was practically no yield at all, 
since the plants withered most of them or were stunted. 

After some preliminary tests the concentration of the malachite 
solution was fixed at 0,oo4 %. Of each sample 5X10 gr. pure 
seeds were weighed out, which were laid in 5 glass vessels, i. e. 
10 gr. per vessel. Into each such was then poured 60 cem colour 
solution and the seeds were left in it for 24 hours, when they 
were taken out and laid without sorting on moist filter paper 
in glaced germination bowls. After another 24 hours the colour 
estimate took place and the seeds w^ere grouped in colour classes 
and were left for 4 days more in order to determine the ger- 
minating capacity of the different classes. Besides this main 
test series 2 other series were arranged on the whole material 
with another concentration of the colour solution and with fewer 
seeds per sample. In one case 0,oo3 % solution was used and 
100 seeds of each sample in a vessel with 100 cem liquid, in 
the other case 0,oo2 5 % solution and 20 gr. seeds in a vessel 
also with 100 cem liquid. In both cases the rest of the treatment 
was exactly the same as for the main test series, only with the 
difference that the colour was here estimated even 27 hours after 
the test was begun, i. e. when the seeds had lain only 3 hours on 
the filter paper. 

At the determination of the degree of colouring a little more 
rigorous rules were adopted than the previous year. According 
to the spread of the colour on the cotyledons the seeds were 
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grouped in the following six classes: strongly coloured = the 
whole surface coloured; fairly strongly coloured = most part of 
the surface coloured; less strongly coloured = larger coherent 
spots on the surface; slightly coloured = only small separate 
spots on the .surface; very slightly coloured = only one or a few 
very insignificant spots on the surface; and quite uncoloured. Be- 
sides this special attention was taken to the appearence of blue co- 
lour on the very germ. If a distinct part of the rootpoint was blue- 
coloured but the seed otherwise only slightly coloured or quite un- 
coloured, such a seed was counted to the less strongly coloured 
group. Those seeds that had their germs wholly or mostly blue-co- 
loured were always counted — depending of the colour for the rest 
— to one of the groups fairly strongly or strongly coloured seeds. 
On the other hand, those seeds that showed only slight local 
blue-colouring of the germ either as very small spots or streaks 
lengthways on the upper surface or with the very extreme tip 
coloured, were counted among the slightly coloured, provided 
of course that the colour for the rest on the cotyledons was slight . 
In the main test series — 0,oo * % — the appearance of bacterium 
slime on the surface of the cotyledons was also taken into con- 
sideration, so that slimy seeds with only slight or no colour at 
all were counted to the less strongly coloured group, whereby 
this series in certain eases was more strictly estimated than the 
other two. In very bad samples there appears namely a com- 
paratively large number of seeds with slimy surfaces already 
48 hours after the test was begun, owing to the fact that these are 
wholly dead or dying, whereby bacteria may grow and become 
predominant. Most of such seeds are now more or less strongly 
coloured and would therefore simply and under all conditions 
be counted among the more strongly coloured groups but with 
some of them the bacteria through their vital action apparently 
have already succeded to reduce the colour to a great extent, and 
so there might be a source of error at the colour estimate, if no 
attention were payed to this. 

When reading the definitions given here, one might perhaps 
find the whole business complicated and rather tending to con- 
fuse and hamper the estimates. In a practical application of the 
colouring method at issue it is not at all the question of making 
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such a detailed classification. Thai has been practiced here from 
purely theoretical reasons. The aim is to divide the seeds of a 
sample into two categories, namely the more strongly coloured 
in one group and the slightly coloured and uncoloured in another, 
in order to get an idea of the vital value of a seed lot by deter- 
mining the proportions of these two categories. Such a division 
is very simple and takes little time. When treating the material 
statistically such a computation has also been made here. But in 
addition, like previously and on the basis of present colouring 
figures, a socalled colour index has been put up which we will 
call colour index I, and which was calculated as follows: each 
percent strongly coloured seed got the point 5, fairly strongly 
coloured 4,5, less strongly coloured 3, slightly coloured 1,5, very 
slightly coloured 0,5 and uncoloured 0. The percent number 
within each group was multiplied with its corresponding point 
figure and the sum makes the index. Also another index called 
colour index II has been calculated in like manner, although in- 
versely. The ground for this calculation was the germinating 
capacity of the different colour classes. Each percent uncoloured 
seed got the point 1, very slightly coloured 0,9, slightly coloured 
0,8, less strongly coloured 0,4, fairly strongly 0,i and strongly 
coloured 0. The sum, the index, has been calculated as in the 
former case. 

The material has further been subjected to still another co- 
louring of quite different nature, namely the double colouring 
method with indigocarmine and acid sodium selenite as ])roposed 
by the author and Kj42R. 

As it has been maintained, only dead tissues are coloured 
blue by the indigocarmine because this matter is not able to 
penetrate into live cells, and on the other hand only live sub- 
stance is coloured red by the acid sodium selenite because of 
its reduction into amorphous red selenium through the vital 
action. Because these two colours do not further diffuse from 
their original places, there is no diffuse spread, intermingling or 
weakening of the two colours on the points of contact between 
live and dead tissues, but the lines of demarcation between 
them are quite distinct. A double-coloured seed therefore does 
not show any uncoloured or slightly coloured parts, but either 
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it is wholly blue or wholly red or spotted with both, which 
simplifies the colour estimation very much and makes it quite 
certain, which would not have been the case with indigocarmine 
only or selenite only. The sharp differentiation by double-co- 
louring proves then that the main bulk of the cells of a live 
section also is alive and capable of reduction, and inversely that 
no clusters of live cells appear in larger coherent dead parts. 
On one side there is life, on the other death and the continued 
quicker or slower destruction of the life of an aging seed goes 
on apparently from fixed points in certain fixed directions, till 
all life is extinguished. 

The manner of proceeding by double colouring was as follows : 
of each sample 100 seeds were steeped in distilled water for 
24 hours whereafter they were cautiously rid of their seed coats 
and then immerged in 80 ccm of a double solution of 1 % acid 
sodium selenite and Vi %o indigocarmine. The colour solution 
is strongly blue-coloured. After 24 hours’ influence the colour 
estimate took place after exactly the same principles as has been 
described above as to this year’s malachite tests. The only diffe- 
rence is now that those parts of the surface that in the malachite 
colouring were colourless here become red. The spread of the 
blue spots is however the same in both cases, and this appears 
very nicely in certain particular samples where a great number 
of seeds get large .coherent uniform and easily identifiable spots 
on fixed parts of the surface of the cotyledons. The malachite 
and double colouring thus complete each other excellently, and 
this circumstance must therefore be considered as a good proof 
of the rightness of the theoretical ground for both of these diffe- 
rent kinds of vital colouring. A complete proof is obtained by 
treating seeds that have been steeped in malachite solution and 
then laid out for 24 hours, with selenite solution. After a few 
hours a red colour spreads close to the blue-coloured parts ■so 
that the whole surface becomes nicely and evenly double-coloured 
without any colourless parts and without intruding on the blue 
colour. In the statistical treatment of the material the wholly 
red-coloured and the only slightly blue-coloured seeds have been 
taken together in one group while all the others together make 
another. Moreover, two colour indexes have been calculated 
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according lo exactly the same principles as by malachite co- 
louring and so arc quite corresponding to these. 

In order to get some parallel, if possible, to the germinating 
capacity, the number of seeds with the whole germ or most part 
of it red-coloured has been noted for each sample, and all seeds 
except the strongly and fairly strongly blue-coloured ones have 
been summed up in one figure. The seeds have further been cut 
through after the colour estimate in order to ascertain the degree 
of penetration of the colours and so get an idea of the spread 
of the live and dead parts through the whole mass of the seed. 
This showed that in the better samples there is generally a fairly 
good parallelism between the spread of the two colours on the 
surface and their appearance inside. In inferior samples, how- 
ever, this correspondence is not so good. Of course most of 
these seeds are strongly blue-coloured on the surface as well as 
inside, but it happens pretty often, that seeds with only minor 
blue spots on the surface can be almost completely blue-coloured 
inside, and this can happen even when the surface appears quite 
or almost quite red-coloured, the live tissues only enclosing the 
for the most part dead seed as a thin mantle. This, of course, 
like in all other colour estimates where only the surface is taken 
into consideration, involves a certain source of error, w^hereby 
had samples may be too slightly blue-coloured and so their value 
may be overestemated, but in the practice this is not likely to 
be of any significance. The colour on the surface is namely on 
the whole always strong enough immediately to characterize a 
bad sample as such. In many cases the blue colour seems to 
spread inward from spots on the vaulted surfaces of the cotyle- 
dons — spots of dead substance probably caused by some me- 
chanical damage or an attack of fungus — but many times the 
colour seems to have originated and spread inward from the 
center of the plane surfaces of the cotyledons — a place that 
seems to be the weak point of the seeds and particularly sensitive 
to injurious influences during storage. 

The main data of this large test have been computed in table 
12. Unfortunately a great deal of interesting details had to be 
left out because of lack of space, but this has no hindering effect 
on the estimation of the results on the w^hole. The samples have 
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Tab. 12. Comparative Germination and 


Experiments in 




U II t r c 

a t e d 




Treated with 

mala- 


Devc- 

1 


Shooting up in 
the field in gar* 
den soil 

rzT ___ 48 

Sample 

No. 

lopm. 0 
moulds 
& bac- 
teria 

uerm. capacit^i 
norm, secdl. 

Germ, capacitv 
(norm, seedl.) 

% 

Sum of uncol., very slightly 
col. k slightly col. seeds in % 


on the 
germ, 
beds 

in 

sand 

% 

in 

filter 

paper 

1st count 

2nd count 

Strength of col 
solution 

Strength of colour 
solution 

Ave- 


Scale 

0-10 

% 

% 

% 

0.004 % 

0.OM5% 

0.«>4% 

0 00* % 

0.(1015% 

rage 

1. 

0 

100 

99 

96±1.8 

89±0.6 

86 

97 

96 

93 

94 

94 

2. 

0 

98 

97 

91±0.6 

82±1.8 

96 

95 

89 

97 

94 

93 i 

3. 

0 

98 

96 

89±1.8 

83±l.l 

91 

97 

91 

91 

94 

92 

4. 

1 

97 

97 

87±2.o 

78±1.8 

87 

89 

90 

92 

89 

90 

6. 

2 

96 

91 

69±2.4 

58±0.4 

80 

82 

74 

82 

75 

77 

6. 

3 

96 

78 

65±3.8 

55±3.2 

85 

92 

76 

80 

79 

78 

7. 

8 

95 

51 

46±5.4 

37±5.i 

52 

46 

28 

57 

54 

46 

8. 

5 

95 

80 

64±3.8 

54±4.2 

34 

37 

42 

62 

57 

54 

9. 

1 

94 

91 

69±3.8 

59+4.8 

78 

77 

70 

85 

75 

77 

10. 

5 

94 

77 

58±1.6 

51±2.i 

64 

58 

51 

77 

78 

69 

11. 

7 

94 

78 

62±3.2 

53±2.7 

64 

55 

52 

64 

60 

59 

12. 

1 

93 

91 

69±2.6 

59±2.l 

85 

87 

78 

77 

79 

78 

13. 

7 

91 

64 

52±3.7 

38±2.9 

60 

56 

48 

59 

75 

61 

14. 

5 

89 

73 

67±4.i 

58±3.7 

78 

79 

73 

79 

73 

75 

15. 

2 

89 

79 

56±3.9 

49±4.i 

81 

89 

62 

77 

80 

73 

16. 

1 

87 

88 

72±2.i 

64±2.8 

83 

89 

77 

89 

81 

82 

17. 

5 

87 

86 

62±1.4 

55±2.6 

64 

67 

66 

78 

71 

72 

18. 

5 

87 

86 

40±1.9 

34±1.9 I 

70 

58 

53 

72 

74 

66 

19. 

2 

86 

79 

62±2.6 

55±2.9 

75 

72 

65 

71 

72 

69 


5 

85 

79 

S2±1.7 

23±1.2 

47 

49 

34 

49 

54 

46 

21. 

7 

85 

55 

35±3.7 

28±3.8 

15 

12 

12 

46 

41 

33 

22, 

2 

84' 

79 

47±1.« 

43±1.7 

70 

74 

52 

63 

69 

61 

23. 

7 

82 

77 

59±2.4 

52±1.8 

50 

49 

63 

67 

80 

70 

24. 

7 

82 

80 

46±3.s 

39±3.7 

55 

70 

44 

67 

63 

*58 

25. 


82 

65 

26±3.0 

20±2.6 

46 

55 

29 

53 

61 

48 

26. 


76 

52 

25±2.o 

19±0.7 

46 

50 

i 33 

45 

63 

47 

27. 

10 

66 

42 

21±2.2 

16±2.4 

29 

31 

22 

55 

60 

46 

28. 


58 

32 

19±2.i 

13±2.9 

26 

30 

28 

49 

49 

42 

29. 

2 

57 

61 

36±3.« 

29±3.4 

51 

56 

43 

55 

53 

50 


8 

52 

24 

40±2.6 

31±2.6 

5 

1 

7 

22 

24 

18 

Average 

4.6 

86 

74 

55 

48 

62 

63 

55 

68 

69 

64 
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Colouring Tests with Marrow Peas, 


the Summer 1941. 


chitc 

gren; colour 

estimate after 




Treated with acid 
sodium selenite(l %) 

ll 0 u 

r s 







27 hours 

C/ 

O''''*** . 

®/ 'I 
4 /OO^ 


1 

1 

1 

Colour index I 


Colour index II 

Sum ofuncol., 
very slightly 
col. & slightly 
col. seeds in % 

Sum 
of quite 
red, very 
slightly 
& 

slightly 



1 

1 strength of colour 
solution 

Ave- 

Strength of colour 
solution 

Ave- 

Strength of the 
colour solution 

lour 

index 

I 

lour 

index 

II 

0.004 % 

0.(m % 

0.0(86 % 

rage 

0.004 % 

0.OO8 % 

O.ooar. % 

rage 

0.00B % 

0.oo»% 

blue-col. 
seeds % 



82 

54 

69 

68 

87 

90 

88 

88 

88 

87 

93 

65 

89 

85 

36 

45 

55 

86 

94 

92 

91 

91 

82 

97 

44 

92 

102 

73 

61 

79 

83 

87 

90 

87 

77 

74 

90 

85 

85 

106 

59 

79 

81 

83 

89 

86 

86 

78 

82 

85 

108 

81 

162 

112 

133 

136 

73 

80 

76 

76 

71 

63 

71 

179 

69 

172 

120 

124 

139 

72 

79 

78 

76 

73 

63 

80 

143 

76 

260 

170 

205 

212 

50 

68 

62 

60 

47 

42 

44 

249 

54 

251 

180 

175 

202 

53 

67 

67 

62 

46 

40 

57 

205 

64 

156 

94 

120 

123 

72 

84 

78 

78 

71 

67 

69 

169 

70 

205 

101 

104 

137 

61 

81 

80 

74 

73 

58 

70 

177 

68 

225 

153 

177 

185 

58 

71 

67 

65 

48 

44 

54 

221 

60 

157 

119 

128 

135 

74 

78 

78 

77 

75 

64 

79 

143 

76 

216 

165 

122 

168 

59 

68 

77 

68 

50 

60 

50 

220 

58 

177 

108 

120 

135 

70 

80 

78 

76 

68 

52 

73 

151 

73 

186 

123 

124 

144 

66 

78 

78 

74 

71 

69 

76 

155 

73 

154 

95 

117 

122 

74 

84 

80 

79 

79 

74 

86 

119 

80 

186 

106 

132 

141 

66 

80 

75 

74 

62 

57 

78 

124 

78 

193 

135 

120 

150 

63 

75 

77 

72 

52 

61 

68 

158 

70 

163 

125 

134 

141 

70 

76 

75 

74 

62 

54 

79 

128 

77 

262 

208 

191 

220 

49 

59 

64 

57 

43 

40 

56 

205 

62 

309 

198 

229 

245 

39 

62 

56 

52 

39 

36 

42 

235 

56 

220 

170 

162 

184 

60 

69 

70 

66 

52 

58 

57 

205 1 

63 

188 

141 

100 

143 

65 

73 

82 

73 

38 

59 

63 

175 

68 

242 

155 

154 

184 

54 

71 

71 

65 

44 

46 

49 

220 ! 

59 

286 

203 

m 

218 

44 

60 

68 

57 

41 

52 

55 

212 

60 

276 

237 
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230 

46 

54 

66 

55 

31 

50 

54 

231 

58 

304 

195 

176 

225 

40 

62 

. 67 

56 

33 

45 

44 

253 

52 

276 

232 

197 

235 

47 

55 

62 

55 

34 

42 

46 

246 

54 

255 

168 

173 

199 

51 

67 

67 

62 

48 

49 

48 

242 

54 

362 

269 

279 

303 

28 

47 

45 

40 

19 

26 

21 

319 

38 

207 

144 

143 

165 

61 

73 

73 

69 

57 

57 

64 ' 

179 

67 
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been arranged as usual after falling germination in sand — from 
100 to 52 % normal seedlings — and the average hereof, 86 %, 
is about the same as the 10-years’ average of all samples of 
marrow pea sent in to the station for germination test. The ma- 
terial can therefore be considered as extremely representative 
and well chosen for such a comparative test. Germination in fil- 
ter paper is as usual decidedly lower, on grounds that have been 
touched before, and this of course applies to the inferior samples 
in the first place. The fall is however not quite parallel with the 
failing germination in sand. So the low-germinating sample 
number 29 for instance shows no descent, while the high-ger- 
minating samples numbers 7, 8, 10, 11 and 13 present much 
lower figures for filter paper than sand. The coming up in soil 
shows a certain correspondence with the germinating capacities, 
on the whole, hut many times this correspondence in the indi- 
vidual samples seems unreasonably slight and makes one wonder. 
See for instance samples number 7 and 30 with entirely different 
germinating capacities and still almost the same figures for 
coming up in soil, or samples number 19 and 20 where the case 
is just the reverse. The coming up at the first count lies on an 
average about 30 % below germination in sand and 20 % below 
that in filter paper, and nowhere, except in filter paper for 
sample number 30, the germinating capacity shows lower figures 
than coming up in soil, although only the normal seedlings were 
counted. Which shows once again the rightness of counting only 
the normally germinating seeds in the germination analysis, and 
that the abnormally germinating seeds must be considered as 
devoid of any value at all when sown under field conditions. At 
the 2nd count a decrease in the number of plants is noted 
throughout, on grounds that have been mentioned before, about 
the same for all samples, wherefore the correspondence between 
the two counts is very good. 

The germinating capacity in filter paper after treatment with 
malachite has gone down, like in previous tests, rather much as 
compared with untreated seed, depending on the unfavourable 
effect of the steeping as such and not as a consequence of any 
poisoning effect of the colour. Only in some single case, as for 
sample number 1, the stronger solution manifestly injured the 
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germinating capacity. The conformity between the two solutions 
is usually very good, and the average is then also the same. The 
descent as against untreated seed is rather capricious in the 
individual samples, even if one can trace a tendency towards 
greater damage through steeping as germination goes down. 

Concerning the results of the colourings, I shall not go into 
any details here, but let the figures speak for themselves. When 
discussing the correlation coefficients I will however come back 
to this. It should perhaps only be mentioned, that the different 
colourings — no matter how they have been calculated — cor- 
respond well with each other and also with the coming up in 
soil, in any case decidedly better than the germinating capacities 
do, and that those correlation breakers that still may appear are 
very few and about the same in all the different ways of colouring. 
It is especially number 8, 11 and 30 that have apparently been 
too severely judged and number 18 too mildly. Sample number 
30 though produced very bad plants in the field and after some 
time only a few single ones were seen. The strongest colour is 
naturally obtained with 0,oo4 % solution from the two reasons 
that have previously been mentioned. The 0,oo3 and 0,oo25 % 
solutions give identical averages. It is interesting to note that 
these two solutions give about the same values after 27 hours as 
the 0,0 0 4 % solution after 48 hours, which may be considered 
as quite explicable. The double colouring lies very near the 
average of the three malachite solutions and shows thereby that 
quite similar processes have taken place in the seed by the two 
different modes of colouring. Common to them both is also, that 
the inferior samples generally were somewhat less strongly co- 
loured than one would have expected. The explanation of this is 
doubtless the fact that, as has been pointed out before, the colour- 
ing of the surface in such samples is not always parallel with that 
inside the seed, whereby in certain cases greater damages within 
a seed do not show at an estimation of the surface alone. On 
the other hand, in some cases there might be greater spots spread 
out on the surface of a number of seeds but with no corresponding 
damage inside causing a somewhat too severe estimate of the 
quality of a sample. 

In table 13 the germinating capacities within the different 
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Tab. 13. Height of Germinating Capacity within Different Colour 

Laboratory Experiments with 


Sonple 

No. 

Strongly coloured 

Fairly strongly coloured 

Less strongly coloured 

Num- 

ber 

in 

% 

Germ, capacity 

Num- 

ber 

in 

% 

Germ, capacity 

Num- 

ber 

in 

% 

Germ, capacity 

Norm. 

seedl. 

% 

Abii. 

seedl. 

% 

Dead 

seeds 

% 

Norm. 

seedl. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

Norm. 

seedl. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

1. 

0 




0 




4 

50 

50 

0 

2. 

0 

— 

— 

— 

0 

— 

— 

— 

11 

75 

25 

0 

3. 

1 

0 

0 

100 

3 

0 

43 

57 

5 

50 

43 

7 

4. 

0 

— 

-- 

— 

1 

0 

0 

100 

9 

50 

42 

8 

5. 

0 

— 

— 

— 

3 

0 

100 

0 

23 . 

42 

58 

0 

6. 

0 

— 


— 

1 

0 

50 

50 

23 

52 

45 

3 

7, 

0 

— 

— 

— 

7 

0 

62 

38 

65 

44 

49 

7 

8. 

3 

0 

0 

100 

17 

0 

65 

35 

38 

20 

74 

6 

9. 

0 

— 

-. 

— 

4 

0 

10 

90 

26 

44 

47 

9 

10. 

2 

0 

0 

100 

15 

0 

14 

86 

32 

47 

28 

25 

11. 

2 

0 

0 

100 

13 

0 

40 

60 

33 

51 

38 

11 

12. 

0 

— 

— 

— 

2 

0 

50 

50 

20 

46 

34 

20 

13. 

1 

0 

0 

100 

15 

0 

21 

79 

36 

40 

32 

28 

14. 

2 

0 

0 

100 

5 

0 

33 

(>7 

20 

44 

40 

16 

15. 

1 

0 

0 

100 

6 

0 

38 

62 

31 

68 

26 

6 

16. 

0 

— 

— 

— 

5 

9 

91 

0 

18 

46 

54 

0 

17. 

3 

0 

0 

100 

14 

0 

20 

80 

17 

49 

45 

6 

18. 

1 

0 

25 

75 

10 

19 

19 

62 

36 

52 

18 

30 

19. 

1 

0 

0 

100 

6 

0 

9 

91 

28 

47 

16 

37 

20. 

3 

0 

0 

100 

22 

6 1 

36 

58 

41 

45 

44 

11 

21. 

2 

0 

0 1 

100 

16 

0 1 

56 

44 

70 

11 

78 

11 

22. 

3 

0 

0 i 

100 

7 

0 

44 

56 

38 j 

52 

33 

15 

23. 

4 

0 

0 ! 

100 

11 

0 

23 

77 

22 

10 

60 

30 

24. 

6 

0 

0 

100 

17 

0 

^ ; 

55 

33 

43 

50 

7 

25. 

! 13 

0 

5 

95 

15 

0 

31 

69 

43 

44 

30 

26 

26. 

11 

0 

5 

95 

20 

0 

32 

68 

36 

43 

38 

’ 19 

27. 

10 

0 

0 

100 

23 

0 

15 

85 

45 

27 

40 

33 

28. 

2 

0 

0 

100 

18 

0 

7 

93 

52 

16 

22 

62 

29. 

8 

0 

15 

85 

26 

0 

46 

54 

23 

43 

51 

6 

30. 

7 

0 

0 

100 

41 

0 

51 

49 

45 

4 

86 

10 

Averaga 

3 

0 

3 

97 

11 

1 

38 

61 

I 31 

42 

43 

16 
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Classes after Treatment with O.ooi % solution of Malachite Green. 
Marrow Peas in the Summer 1941. 


Slightly coloured 

Very slightly 
coloured 

Uncoloured 

Sum of uncoloured, 
very slightly & slightly 
col. seeds 

Nuin- 

Germ, capacity 

Num- 

Germ, capacity 

Num- 

Germ, capacity 

Num- 

Germ, capacity 

bcr 

in 

% 

Norm. 

seedl. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

her 

in 

% 

Norm 

seed]. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

her 

in 

% 

Norm. 

seedl. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

ber 

in 

% 

Norm. 

seedl. 

% 

Abn. 

seedl. 

% 

Dead 

seeds 

% 

37 

66 

34 

0 

28 

100 

0 

0 

31 

100 

0 

0 

96 

87 

13 

0 

25 

94 

6 

0 

29 

100 

0 

0 

35 

100 

0 

0 

89 

98 

2 

0 

34 

92 

8 

0 

34 

100 

0 

0 

23 

100 

0 

0 

91 

97 

3 

0 

41 

83 

16 

1 

26 

100 

0 

0 

23 

100 

0 

0 

90 

92 

8 

0 

48 

94 

(! 

0 

14 

100 

0 

0 

12 

100 

0 

0 

74 

96 

4 

0 

62 

96 

4 

0 

11 

100 

0 

0 

3 

100 

0 

0 

76 

96 

4 

0 

20 

79 

21 

0 

6 

91 

9 

0 

2 

75 

25 

0 

28 

81 

19 

0 

26 

46 

54 

0 

12 

88 

12 

0 

4 

100 

0 

0 

42 

63 

37 

0 

34 

92 

8 

0 

18 

100 

0 

0 

18 

100 

0 

0 

70 

96 

4 

0 

15 

90 

7 

3 

18 

100 

0 

0 

18 

100 

0 

0 

51 

97 

2 

1 

34 

87 

13 

0 

13 

100 

0 

0 

5 

100 

0 

0 

52 

92 

8 

0 

53 

97 

3 

0 

16 

100 

0 

0 

9 

100 

0 

0 

78 

98 

2 

0 

18 

89 

4 

7 

16 

97 

3 

0 

14 

100 

0 

0 

48 

95 

3 

2 

50 

90 

10 

0 

19 

100 

0 

0 

4 

100 

0 

0 

73 

94 

6 

0 

34 

96 

3 

1 

19 

100 

0 

0 

9 

100 

0 

0 

62 

98 

2 

0 

46 ; 

95 

5 

0 

17 1 

100 

0 

0 

14 

100 

0 

0 

77 

97 

3 

0 

i 32 : 

74 

i 24 

2 

17 

94 

6 

0 

17 1 

97 

3 
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(>6 

85 

14 
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19 

85 

9 

6 

13 

98 

2 

0 

21 

99 

1 

0 

53 

93 

4 

1 3 

23 

88 

10 

2 

24 

96 

4 

0 

18 

100 

0 

0 

65 

94 

5 

i 1 

10 

■ 52 

44 

4 

20 

88 

12 

0 

4 

100 

0 

0 

34 

79 

20 1 

1 

11 

! ^51 

39 

0 

1 

100 

0 

0 

0 

— 

-- 

— 

12 

64 

36 1 

0 

36 

96 

4 

0 

10 1 

100 

0 

0 

6 

100 

0 

0 

52 

97 

3 I 

0 

29 

58 

26 

16 

18 

84 

14 

2 

16 

98 

2 

0 

63 

75 

17 

8 

19 

85 

15 

0 

16 

96 

4 

0 

9 

100 

0 

0 

44 

92 

8 

0 

13 

90 

10 

0 

10 

97 

3 

0 

6 

100 

0 

0 

29 

94 

6 

0 

11 

91 

3 

6 

13 

95 

5 

0 

9 

100 

0 

0 

33 

95 

3 

2 

7 * 

50 

40 

10 

9 

92 

4 

4 

6 

83 

17 

0 

22 

76 

19 

5 

17 

56 

30 

14 

7 

62 

24 

14 

4 

100 

0 

0 

28 

64 

24 

12 

16 , 

91 1 

9 

0 

10 

96 

4 

0 

17 

100 

0 

0 

43 

96 

4 

0 

4 j 

50 1 

50 

0 

2 1 

50 

50 

0 

1 

100 

0 

0 

7 

57 

43 

0 

1 

' OD 

1 

80 

17 1 

3 

16 1 

1 

94 

5 

1 

11 

98 

2 

0 

55 

88 

11 

1 
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colour classes after colouring with 0,oo4 % malachite solution 
have been computed, as well as the number of seeds in % for 
each colour class. As may be seen, this year’s averages come 
much nearer the previously set up ideal values than those of last 
year’s material, and this must doubtless depend on the estima- 
tion being mdre correct this time than before. Strongly and 
fairly strongly coloured seeds are of no value whatever, less 
strongly coloured germinate about 40 % , slightly coloured 80 % , 
very slightly coloured and uncoloured seeds practically all 
produce normal strong seedlings. Thereby the conclusive proof 
is presented for the possibility of graduating through colour 
treatment the individual seeds within a sample after their life 
value — and that in a very short time — a proof that the selenite 
treatment alone could not produce on account of its strong 
poisoning effect and total ruin of the seed’s life. True the ger- 
minating capacity of the different samples in the same colour 
class may vary considerably, but that is only what was to be 
expected with such a heterogeneous material as the present, and 
the reasons for such a variation are evident. They have besides 
been treated in the discussion of the corresponding test of 1940. 
What I would like to point out here beyond the importance of 
the subjective element in the colour estimation, the differently 
strong damage on different samples done by steeping and colour 
treatments, the uncertainty of the figures many times occasioned 
by the fact that only a very small number of seeds have been the 
basis of the calculation of certain germination figures, etc., is 
that it is generally the very worst samples that show a tendency 
to deviate downwards from the avarages. That could perhaps 
be interpreted thus, that a great deal of the seeds of these samples, 
though dead or dying, still contain enough of active ferments 
to render a reduction possible, whereby they are placed in a lower 
colour class than they really should. But in the light of the fact 
that a seed can be wholly or for the most part alive on the surface 
but dead inside and that this occurs just in the worst samples, 
the simplest explanation of the deviation of certain samples 
seems to me to be the following: a greater or smaller number 
of the seeds may have been so strongly damaged — either ori- 
ginally or because of bacteria predominating through the steeping 
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— that they are not able to produce any normal seedlings, but 
the surface has not in spite of this been strongly coloured and 
they have therefore been placed in a lower colour class than 
they should. The divergences are, however, not of any greater 
importance, because their number in percent is usually very 
small in the fainter colour classes. Of the sum of the uncoloured, 
very slightly coloured and slightly coloured seeds on an average 
88 % germinate, which is not quite full value, but as even about 
40 % of the less strongly coloured seeds — 31 % in number — 
are capable of germinating normally, even if the seedlings usually 
are weaker, one ought to get a just expression of the potential 
life value of a sample by simply summing up the number of 
uncoloured and more 'slightly coloured seeds and leaving the 
more strongly coloured ones without any regard whatever. With 
the present material this first figure is 55 %, which, strikingly 
enough, is identical with that of the coming up in the field at 
the first count. 

In the statistical revision only the very most important correla- 
tion coefficients have been taken into account and they have 
been computed in table 14. For the sake of perspicuousness they 
have been arranged in 7 groups; in the first one the main series 
of the test have been correlated with the coming up in the field, 
2nd count — the first count presents the same values on the 
whole or as a rule only slightly lower values — in the second 
group with germination in sand, in the third germination in fil- 
ter paper without steeping, and in the following groups other 
in different respects interesting correlation coefficients have been 
arranged. 

From group I it is seen that none of the germinating capacities, 
either with or without malachite treatment, could give any satis- 
factory information about the value of the samples by sowing 
in field. Worst in this case is the germination in sand, in spite 
of the fact that only normal seedlings w^ere counted. Like in 
previous tests the determination of the development of moulds 
and bacteria on the germination beds has proved to be a good 
complement to the germination in sand. Quite other and better 
values however have been obtained at the colour estimation after 
treatment with the two stronger concentrations of malachite 
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green, while the weakest did not prove satisfactory. The averages 
are also good. It was further insignificant how the degree of 
colour was determined. Results are the same whether one simply 
adds up the uncoloured, very slightly coloured and slightly co- 
loured seeds or else calculates a colour index in different ways. 
Determination of the degree of colouring already after 27 hours 
has given good results for 0,oo3 % solution, but less good for 
0,0 02 5 %. As to the double colouring we have even there got 
satisfactory results ; they are however not quite as good as those 
with malachite green. Determination of the number of seeds 
with red-coloured germ gives only vague informations about the 
resisting power of the seed by sowing in field, as might be 
expected. Neither the last two correlations with double colouring 
are satisfactory, although decidedly belter. 

The correlations with germinating capacity in sand (group II) 
are altogether lower and are not of the same interest. It is 
striking in this case how slight is the relation between germina- 
tion in filter paper and sand (n:o 26) contrary to the conditions 
of the previous year, but this must be ascribed to the different 
quality of the testing material those two years. N:os 47 and 49 
give the highest values, u manifestation of the optimum conditions 
existing for the seed’s germination in the sand beds. 

In group III figures are higher again and on the whole remind 
of group I. N :os 70 and 72 arc however lower than the correlative 
numbers for sand — 47 and 49 — and so are an expression of 
the different kinds of difficulties that may occur at germination 
in filter paper : secondary infection, failing balance in the access 
of air and water and thereby more opportunity for the sapro- 
phytes to do harm during the process of germination. 

In group IV one notes the good relation between the germi- 
nating capacities from the different concentrations of colour 
solution — n:o 73 — which shows that the damage done by 
the colour treatment was uniform and independent of the con- 
centration, also that we had been successful in well distinguishing 
the normal seedlings from the abnormal ones. The subsequent 
4 numbers indicate the relation between germinating capacity 
and the sum of the uncoloured and more slightly coloured seeds. 
This is obviously very good, which is no wonder since it is mainly 



65 


these categories of seeds which germinate normally. N:os 78 
— 86 inclusive indicate the relation between the degrees of co- 
louring — whether these are expressed by the sum of the unco- 
loured and more slightly coloured seeds or by a colour index of 
different kind — from the different concentrations of the ma- 
lachite solution. The coefficients are altogether high and thereby 
prove the possibility of an objective determination of the strength 
of colour of a seed, irrespective of the strength of the colour 
solution. 

Group V shows the very good correlation between the different 
methods that have been adopted to express the degree of colour- 
ing in figures. The most just is of course theoretically to cal- 
culate an index, since thereby all the seeds are evaluated accord- 
ing to their colour, but for practical purposes such is not 
necessary, as we see. 

In group VI the values of the double-colouring have been 
correlated with those from malachite treatment. Just as high 
correlation coefficients were obtained here as when comparing 
the different concentrations of malachite solution with each 
other. This striking parallelism is an expression of the similar 
phenomena appearing in the two different kinds of vital co- 
louring and may thus be considered as a proof of the theoretical 
foundation and raison d’etre of the selenite method. 

Group VII finally shows that the only approximately sure way 
of getting an idea of the germinating capacity of a sample is to 
add up all the seeds except the strongly and fairly strongly 
coloured ones into one figure. The percent of normal seedlings 
in sand is on an average of the whole testing material 86, and 
by summing up all the less strongly coloured, slightly coloured, 
very slightly coloured and uncoloured seeds one obtains exactly 
the same figure. No determination has been made in this test of 
the number of seeds with quite uncoloured germ, irrespective of 
the colour of the cotyledons, but it is not likely that this would 
give any better information about the germinating capacity, 
since the fact that the germ is alive is no guarantee that a nor- 
mal seedling would be produced on the germination bed. A great 
deal of seeds with live germ but strongly damaged inside cer- 
tainly succumb early without showing any signs of life. At the 
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Fig. 1. Correlation between Ger- 
mination and Coming up in the 
Field (1st count). 
r = + 0.707. 
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Fig. 2. Correlation between Ger- 
mination and Coming up in the 
Field (1st count). 
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Germination in the laboratory % 
(normal seedlings in sand). 


Germination in the laboratory f/c 
(normal seedlings in filter paper). 


Fig. 3. Correlation between Co- 
louring with Malachite Green 
O.ooi % and Coming up in the 
Field (l$t count). 
r = + 0.865. , 



Sum of uncoloured, very slightly and 
slightly coloured seeds in %. 
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double-colouring such a determination was made — n:o 47 — 
but the correlation coefficient was not higher than 0,8 oo. 

Numerous other correlations than those given here in the table 
have been made, as for instance concerning shooting power in 
garden soil in the laboratory, average of the shooting power and 
coming up in the field at the two counts of plants etc., but they 
do not imply any principal change of the main results, so they 
have been omitted. 

Finally, 4 of the most important correlations have been repre- 
sented graphically. Fig. 1 illustrates the relation between ger- 
minating capacity in sand and coming up in the field. The spread 
of the samples is very strong and most of them have been very 
much overestimated with this method. Not one of the samples 
reaches the equation line and only the 4 best ones come near it. 
The rest do not at all present the figures of coming up that one 
would have expected from the germination analysis; especially 
obvious is this in most part of the medium good samples. In 
fig. 2 too, which shows the relation between germination in filter 
paper and coming up in soil, the spread is still too marked and 
the method does not give any safe guidance. In fig. 3 on the 
other hand, where the malachite colouring has been correlated 
with coming up in soil, we are confronted with an entirely diffe- 
rent picture. With few exceptions the samples here group them- 
selves quite near and along both sides of the equation line, and 
the method thus renders it possible to do a reliable evaluation 
of the relative values of the samples. Fig. 4 which shows the 
relation between the doublecolouring and the coming up, re- 
sembles the previous one rather much, still the spread here is 
considerably greater. It is especially the worst samples that have 
been too slightly blue-coloured on the surface and so have been 
overestimated. 


III. Discussion. 

What is the vitality of a seed, what does its aging and death 
imply and what does its greater or lesser resisting power to 
injurious micro-organisms on the germination beds and in soil 
mean? These are some of the principal questions and most 
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difficult of solution occurring within the physiology of germina- 
tion and about which the ordinary germination test alone cannot 
give any information. This latter can only quite rudely state 
that the seed is alive if it produces a seedling, and to some extent 
determine the quality of the seedling, but the question about the 
actual inner condition of the seed it leaves unanswered. One has 
often imagined that the high vitality and resisting power of a 
young sound seed is a consequence of the more lively rythm and 
quicker pulse of life in the live substance than else and that the 
aging thus involves a diminishing of this power through the life 
processes decreasing little by little in strength and speed, a 
decrease that can be directly measured in the socalled germi- 
nating speed. By means of the vital colouring however one can 
settle, that numerous seeds that are still able to produce quite 
normal seedlings, yet live only partially, i. e. that larger or 
smaller parts of their mass have ceased to show any signs of 
life. In the illumination of this fact the meaning of the words 
vitality and resisting power appears in a new and quite different 
light. One would now rather think that the strength of vitality 
is parallel with the quantity of live substance in the seed : the 
larger this quantity, the more vivid total breathing and forma- 
tion of ferments, the more ample the supply of dissolved nutri- 
ment to the germ, the speedier its growth and the more ample 
and even the secretion of protective matters against parasites on 
the surface of the seed. And reversely, the lesser portion of the 
seed that is alive, the more the germ is starved, the more difficult 
will its struggle be against micro-organismes of all kinds which 
settle in the dead parts, multiply there and consume the stored 
nutriment and so perhaps quite choke the withering seedling. 
In sterile germination beds with optimum conditions, such as 
sand, a half dead seed still has a chance to produce a seedling, 
and one therefore obtains the highest germination figures there, 
but after steeping and in filter paper, where the supply of water 
and air are uneven, often unsatisfactory, the saprophytes become 
predominant and in infected soils the parasites even penetrate 
through the larger dead parts of the surface where no protective 
matters have been formed, and utterly destroy the seed at an 
early stage especially if the soil is wet. 
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That what has been said here should apply to most or even 
all kinds of seed, I do not maintain however. 

Since the vital colouring is able to unveil such deficiencies in 
the seed as remain hidden at the ordinary germination test, it is 
no wonder that the relation between degree of colouring and 
coming up is so very much better than between germinating 
capacity and coming up, which is shown by the tests described 
here. It may then perhaps be considered to be of no importance, 
which one of the two methods that is practiced, the selenite or 
the malachite method. And yet there can hardly be a doubt 
which of the both modes of colouring is to be preferred. Apart 
from the fact that we have obtained higher correlation coefficients 
for malachite than for selenite, the validity of the selenite method 
could only be proved through its parallelism with the malachite 
nlethod, owing to the fact that malachite green, contrary to se- 
lenite, does not kill the life of the seed, and thus it is possible 
through a germination test afterwards to control the signi- 
ficance of the colour pictures obtained. Another thing is that 
when one applies the double-colouring with selenite and indigo- 
carmine — something that seemed necessary to get the outlines 
of the colours clearly marked and make them cover the whole 
surface of the seed - - one must first peel off the seed coat because 
this becomes blue and therefore does not lot the red colour 
through sufficiently, in order to make a sure colour estimation. 
Even when using selenite solution alone there is the same difficulty 
to estimate with certainty the intensity and spread of the colour, 
if the seed coats have not been removed first. The more heavy 
and compact the seed coat and the more seeds arc gray-green 
from the beginning, the greater this difficulty. Such a peeling, 
which takes an unreasonable amount of time, is not necessary for 
the malachite colouring, since the coat remains uncoloured except 
in the places where the underlying parts are coloured. Another 
disadvantage of the selenite method is that the selenite solution 
is very poisonous, which may involve risks for the analysts who 
have to work much with it. Besides the compounds with selenium 
are rather expensive to purchase, especially when one must use 
such strong solutions as in this case. Malachite on the other hand 
is quite harmless and very inexpensive with the small quantities 
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that are needed. One advantage the double-colouring has before 
the malachite colouring, namely that the colours here penetrate 
deep into the whole mass of theseed, which the malachite green 
does not do. But as we have seen, that does not effect the re- 
liability of the results on the whole. 

The malachite colouring method has been tried here exclusively 
on peas and mainly marrow^ peas. Whether it can be used to 
advantage also with other kinds of seed, we therefore cannot tell 
with certainty. It is however likely that it should do the same 
good service to other large-seeded leguminous species, such as 
beans and vetches. In varieties with dark seed coat, a peeling 
would be necessary before the colour estimate. 

As was pointed out in the introduction, these tests were actually 
started with the purpose of finding a simple, quick and easy 
method to complete and improve the ordinary germination ana- 
lysis, which had proved not to be albe alone to give any reliable 
information about the vitality and resisting power of especially 
marrow peas to injurious micro-organisms when sown in old 
infected garden soil. The object was hardly entirely to exchange 
the ordinary germination test with a quick method. This limited 
object has obviously been attained and the method can therefore 
be used in all the cases when one desires a surer knowledge of 
the utility of a seed lot. To be sure we have applied here obli- 
gatory for many years another method complimentary to the 
germination in sand, "namely to determine on an extra bed of 
filter paper the development of parasites as well as moulds and 
bacteria on the seeds and on the beds as a measure of the seed’s 
vitality. This method is extraordinarily easy and simple and 
has done very good service, but as we have seen from the tests at 
issue it cannot compare with the malachite colouring in reliability. 
This might largely depend on the difficulty of always getting the 
same conditions of temperature, moisture and aeration on the 
paper beds. The only disadvantage of the malachite colouring 
in this case is that an attack of Ascochyta cannot be determined 
with full certainty, which on the other hand can be done if one 
uses an extra paper bed and the observation is made on the 5th 
day after the seed was put to germination. A knowledge of the 
strength of an attack of Ascochyta can of course be of a decided 
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value, but the value is very much diminished by the fact that this 
fungus cannot at present be removed by treating the seed with 
chemicals. It is besides very interesting to mention just in this 
connection that malachite green is a matter which has the ability 
of impeding the growth of the Ascochyta fungus. Whether this 
will be of any practical import, continued future tests will show. 
There would also be the possibility of improving the vitality and 
germinating capacity of a seed lot through colour treatment and 
picking by hand but the difficulty is that the seed must be 
steeped, whereby it swells and so must be dried again. 

Should one desire an approximately right estimate of the ger- 
minating capacity of a seed lot in a very short time, the malachite 
method can be used even with this view. One then only has to 
sum up all the seeds except the strongly coloured and fairly 
strongly coloured ones, and this sum expressed in percent can 
be considered as an approximate statement of the germinating 
capacity of the sample. The gain in time is however not decisive, 
since an ordinary germination test can be concluded already 
after 4 days, if necessary. 


IV. Summary. 

During the last three years extensive tests have been carried 
out at this station with the purpose of working out an easy 
and quick method of vital colouring in order to ascertain with 
certainty the vitality and resisting power of marrow peas. Such 
a method was intended as a complement to germination in sand, 
not a substitute. Commerce can certainly not dispense with ger- 
mination figures. The tests have brought positive results. Ma- 
lachite green that has been used to the largest extent, has fulfilled 
the expectations of being a suitable indicator, since it turns by 
reduction in the presence of live substance into colourless leuco- 
malachite and so indicates which parts of a seed that are alive. 
It has also the great advantage of not injuring the seed, at least 
in weaker solutions, which renders an aftercontrol possible. The 
principal result is that by colouring a seed with malachite green 
one can in a decidedly surer way foretell its relative coming up 
in ordinary garden soil than has been possible with the ordinary 
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germination analysis in sand or filter paper. After numerous 
special tests to study the influence of various factors on the 
degree of colouring have thrown light on the details, we would, 
on the basis of extensive comparative tests, propose the following 
methodics: 100 seeds are steeped in 100 ccm of a 0,oo4 % solu- 
tion of malachite green at room temperature for 24 hours, are 
thereafter transferred to moist filter paper w^here they are left 
for another 24 hours, and then the colour estimate takes place. 
In this the seeds are divided into two groups: the more strongly 
coloured in one group, and all the rest w^hich are only slightly 
coloured or uncoloured in another group. The higher this last 
figure the higher is the vitality and resisting power. Of an ordi- 
nary medium good seed this figure ought to amount to at least 
about 70 %. Adding to this the number of less strongly coloured 
seeds one obtains a comparatively good idea of the seed’s ger- 
minating capacity in sand. 

Besides the tests with malachite green, there have been made 
parallel tests of double colouring the seeds with acid sodium 
selenite and indigocarmine. The results were uniform and there- 
fore these methods complete each other, but for various reasons 
preference must be given to the malachite method. 

The malachite colouring has proved superior to the hitherto 
practiced auxiliary method intended to determine the growth 
of saprophytes on the germination beds, when one would foretell 
with certainty the relative coming up, but it has that disadvan- 
tage against the latter that the strength of an attack of Ascochyta 
cannot be determined with certainty. The carrying out of the 
malachite test also takes more time, even if the difference is 
not big. 

By steeping in distilled water as in very diluted solutions of 
malachite green the germinating capacity in some cases drops 
down considerably. Whether this depends on an increase of 
especially bacteria on the surface and interior of the seeds which 
in connection with declining breathing possibilities for the soaked 
seed may lead to the germ being choked, or whether by the 
steeping some injury directly is done to the live substance cannot 
be decided because the colouring cannot be done in any other 
way than in connection with a swelling of the seeds. Certain 
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results, however, speak against the latter alternative (see table 
3, mom. 2). 


Vitalfarbung von Erbsensamen mit malachitgriin. 

Zusammenfassung. 

Wahrend der letzten drei Jahre sind am hiesigen Institut um- 
fassende Versuche durchgefiihrt worden mit dem Ziel, eine leichte 
und schnelle Farbungsmethode auszuarbeiten, um dadurch die 
Lebenskraft und Widerstandsfahigkeit von Gartencrbsen, beson- 
ders Markerbsen, gegen schadliche Bodeneinfiiisse sicher fesl- 
stellen zu konnen. Die Absicht war zunachst, mit Hilfe ciner 
solchen Methode eine notwendige Komplettierung zur gewohn- 
lichen Keimpriifung in Sand zu schaffen, diese also nicht direkt 
zu ersetzen, weii der Handel sicherlich nicht Keimkraftszahlen 
jemals wird entbehren konnen. Die Versuche haben positive Er- 
gebnisse erbracht und das gesteckte Ziel ist erreicht worden. Ma- 
lachitgriin, ein Stoff der hier im grossten Umfang angewandt 
worden ist, hat die Hoffnungen, ein geeigneter Indikator zu sein, 
ganz und gar erfiillt, indem es in Anwesenheit von lebender 
Substanz durch die Reduktionskraft derselben in farbloses Leuco- 
malachil iibergeht und dadurch angibt, w elche Tcile eines Samens 
noch am Leben sind. Es hat auch vor andern das voraus, dass 
die Samen durch die Bchandlung damit nicht nennenswert be- 
schadigt werdcn, wxnigstens nicht in schwacheren Ldsungcn, 
wodurch eine Nachkontrollc der Keimfahigkeit und damit der 
Richtigkeit dcr Beurtcilung der erhaltenen Farbenbilder ermdg- 
licht wird. 

Die vorliegenden Untersuchungen bringen als wichtigstes Er- 
gebnis den Nachw^is, dass man durch Farbiing von Samen mit 
Malachitgriin auf eine entschieden sicherere Weise^ als dies mit 
der Keimpriifung in Sand oder Filtrierpapier mdglich ist^ ihr 
relatives Auflaufen in gewohnlicher Gartenerde voraiissagen 
kann. Nachdem zahlreiche Spezialversuche mit der Absicht ange- 
stellt, den Einfluss verschiedener Faktoren auf den Farbungsgrad 
zu studieren, Klarheit in den Einzelheiten geschaffen batten, wdrd 
nun auf Grund unfassender vergleichender Hauptversuche die 
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folgende Methodik vorgeschlagen : 100 Samen einer Probe war- 
den in 100 ccm. einer 0,oo4 % Losung von Malachitgriin wahrend 
24 Stunden bei Zimmertemperatur eingequollen ; sie werden dann 
auf feuchtes Filtrierpapier uberfiihrt und nach neuen 24 Stun- 
den wird die Beurteilung der Farbung vorgenommen. Bei dieser 
werden die Samen in zwei Gruppen eingeteilt. Zu der ersten 
Gruppe werden die starker gefarbten — d. h. die Summe der 
stark, ziemlich stark und weniger stark gefarbten — gezahit, 
zu der zweiten alle anderen, d. h. die nur schwacher gefarbten 
und ganz ungefarbten. Je grosser die Anzahl von Samen in dieser 
letzten Gruppe ist, umso hoher ist die Lebenskraft und Wider- 
standsfahigkeit des Saatgutes. Von einem gewohnlichen mittel- 
guten Handelssaatgut diirfte man verlangen konnen, dass diese 
Anzahl wenigstens 70 % erreiche. Wird zu der erwahnten zwei- 
ten Gruppe noch die Anzahl der weniger stark gefarbten Samen 
gelegt, entspricht die so erhaltene Summe ziemlich gut der Keim- 
fahigkeit einer Probe in Sand. 

Auch Versuche mit Doppelfarbung mittels Natriumselenit und 
Indigokarmin sind am gleichen Versuchsmaterial wie mit Mala- 
chitgriin durchgefuhrt worden. Diese Versuche sind in ahnlicher 
Weise ausgef alien und die heiden Methoden komplettieren des- 
halh einander gut, aus verschiedehen Griinden aber muss man 
der Malachitmethode entschieden den Vorzug geben. 

Farbung mit Malachitgriin hat sich der bisher angewandten 
Hilfsmethode, die eine Bestimmung des Gedeihens der Saprophy- 
ten und Parasiten auf den Keimbetten bezweckt, als iiberlegen 
erwiesen, wenn es sich darum handelt, das relative Aufgehen 
sicher voraussagen zu konnen, hat aber der letzteren gegenuber 
den Nachteil, dass die Starke eines Befalls von Ascochyta durch 
sie nicht sicher bestimmt werden kann. Durchfiihrung einer 
Malachituntersuchung nimmt auch langere Zeit in Anspruch, 
wenn auch der Unterschied in dieser Beziehung zwischen den 
heiden Hilfsmethoden nicht als besonders gross einzuschatzen ist. 

Durch ein Vorquellen langere Zeit in stark verdunnten Los- 
ungen von Malachitgrun — wie iibrigens auch in destilliertem 
Wasser allein — sinkt die Keimfahigkeit in gewissen Fallen ziem- 
lich viel. Ob dies von einem Zunehmen besonders von Bakterien an 
der Oberflache und im Inneren der Samen — was in Verbindung 
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mit verschlechterten Atmungsmoglichkeiten fiir die untergetauch- 
ten Samen gegebenenfalls zu einem Ersticken von Keimen fiihren 
konnte - abhangig sei, oder ob durch das Verfahren als solches 
die lebendc Substanz direkt beschadigt werde, ist nicht zu ent- 
scheiden. Gewisse Ergebnisse — siehe Tab. 3, Moment 2 — 
deuten zwar darauf bin, dass der letztgenannte Versuch zu 
Erklarung nicht stichhaltig sei. In mehr koncentrierten Losungen 
dagegen kann man cine starke, direkt schadigende Wirkung des 
Farbstoffes auf die lebendc Substanz mit Sicherheit feststellen. 
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Some International Investigations regarding the 
Germination of Hard Clover Seeds in Soil. 

By 

Hernfrid Witte. 

At the International Seed Testing Congress at Stockholm 1934 
and at Ziirich 1937 I presented accounts of the investigations of 
the germination in soil of hard leguminous plants, which had 
been made at seed testing stations in various parts of the world 
on the recommendation of the »Hard Seed Committee». At Zurich 
I also reported upon certain tests made at the Stockholm station 
in reference to the germination in soil of scarified as well as 
unscarified hard seeds from one and the same sample. On the 
basis of the results obtained I pointed out that some adjustments 
of the International Rules should be made in regard to the per- 
centage of hard seeds to be considered capable of germination. 
According to said rules half of the hard seeds of red clover and 
lucerne and one third of the hard seeds of all other leguminous 
plants were to be counted as capable of germination. As, howe- 
ver, there were only one year’s tests on hand, I thought that for 
the present only a change in the regulations for lucerne could 
be made, and I suggested that all the hard seeds of lucerne should 
be deemed capable of germination. This was decided upon by 
the Congress in accordance with my proposal and a change w^as 
made in the International Rules that are in force since August 
1st 1938. Regarding the clover species it w^as decided at the 
Congress by the Hard Seed Committee, on my suggestion, that 
further tests should be arranged and that the results thereof be 
presented at the Seed Testing Congress that was to be held in 
1940. However, as for well knowm reasons this congress could 
not be held, I will instead give an account here of said investiga- 
tions. 
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I. The Testing Material and its Treatment. 

Samples which on account of a high percentage of hard seeds 
seemed suitable for these tests were chosen at the Swedish State 
Seed Testing Station, where part of each sample was put to 
germination for a period of 10 days. Of the seeds that remained 
hard at the end of this period, two lots — the one unscarified 
and the other scarified in a sandpaper box — were sent to the 
four following Seed Testing Stations: 

1. Stockholm, Sweden (the author), 

2. Copenhagen, Denmark (Dir. Chr. Stahl), 

3. Helsingfors, Finland (Prof. Dr. E. Kitunen), 

4. Hamburg, Germany (Prof. Dr. G. Bredemann). 

The following samples were used as testing material : 4 samples 
of red clover, 4 samples of alsike clover and 3 samples of white 
clover. Table 1 shows the germination of the original samples 
as well as of the hard seeds after scarification. Evidently, the 
samples showed a comparatively high percentage of hard seeds 
and a low percentage of dead or valueless seeds. The table 
further shows, that the scarification of the hard seeds was quite 
efficacious, and therefore the samples were very suitable for 
these tests. 

II. Working Plan. 

The tests were arranged according to the procedure adopted 
in previous tests (cfr Proceedings of the International Seed 
Testing Association, Vol. 10, p. 93). Therefore, parts of the 
hard seeds as well as of the scarified ones were to be sown in 
soil on free land and at the same time other parts were to be 
put to germination on germinators in the laboratory at alter- 
nating temperatures (20° — 30° C). The tests were to commence 
at the time of year for such seeds to be sown in the open. 

III. General Reports of the Tests. 

The tests were started in the spring of 1938 at the following 
dates : 

April 28th: Stockholm, 

May 2nd : Hamburg, 

3rd: Copenhagen, 

25th: Helsingfors. 
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Table 1. The Testing Material and its Germination. 
(Das Versuchsmaterial und seine Keimung.) 






Germination results of 
(Keimungsresultate) 



Species, type, origin 
and strain 

(Art, Typus, Herkunft 
und Stamm) 

the original sample 
(der urspriinglichen Probe) 

scarified hard 
seeds (geritzter 
harten Samen) 

No. 

germinated seeds 
(gekeimte Samen) 

hard seeds 
(harte Samen) 

abnormal or 
broken seedlings 
(anormale oder 
gebrochene 
Keimlinge) 

dead seeds 
(tote Samen) 

germinated seeds 
(gekeimte Samen) 

abnormal or 
dead seeds 
(anormale oder 
tote Samen) 


. Red Clover (Hotklee). 

% 

% 

% 

% 

% 

% 

1 

Early Swedish, strain Essi 
(fruli Schwedisch, Stamm 
Essi) 

80 

15 

4 

5 

98 

2 

2 

Late Swedish (spat) .. 

77 

15 

8 

8 

98 

2 

3 

» » > 

74 

18 

6 

8 

99 

1 

1 ^ 

» > » 

79 

20 

1 

1 

100 



A/silre Clover (Bastardklee). 







5 

Swedish, strain Svea 
(Sch wed isch, Stamm Svea) 

74 

23 

2 

3 

98 

2 

6 

1 

'♦I 

62 

31 

3 

7 

91 

9 

7 


76 

22 

— 

2 

99 

1 

8 

1 

» 

69 

27 

3 

4 

97 

3 

White Clover (Weissklee). 

! 



! 9 

Danish, strain Morso 
(Danish, Stamm Morso) 

79 

i 

17 1 

1 

4 

99 

1 

10 

» » > 

67 

27 

1 

6 

99 

1 

11 

» '' » 

72 

22 

4 

6 

95 

5 


At Stockholm, Hamburg and Copenhagen tests were started 
at the proper time, at Helsingfors, though, too late. Records 
have been made regularly from the start in the spring of 1938 
until about September 1st 1939, except at Hamburg where all 
tests were discontinued in September 1938. 
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The tests certainly contain a numerically very important ma- 
terial, but it is of course impossible to give all the details here. 
Therefore, in treating the material, I have placed together the 
germination records for certain periods of time, viz.: 

A. By germination in soil: 

a) the first 2 months after sowing, 

b) the rest of the first testing year (1938), 

c) the second testing year (from the spring to about Sep- 
tember 1st 1939). 

B. By germination on germinator: 

a) the first 2 months, 

b) the following 10 months, 

c) the folloving 6 months. 

IV. Determination of the Germination of the Tested Seeds of 

Different Species. 

1. Red Clover, 

Table 2 shows the germination results of unscarified and scari- 
fied hard seeds in soil as well as on germinator at the 4 stations 
and on the dates given above. As may be seen from the table, 
germination in soil w^as rather varied and irregular. The average 
germination of the hard seeds was for all the samples at all the 
stations, 2 months .after sowing, 29 % with variations between 
22 and 41 %. In previous tests, in 1932/33 and 1935/36, the 
correlative averages at 9, resp. 13 stations were 37 and 29 % 
respectively, so the correspondence between the different test 
series seems to be quite satisfactory. Germination during the 
rest of the first testing year, on an average 6 %, as w^ell as during 
the second year, on an average 18 %, also shows a fair corres- 
pondence with results from previous tests. The total germina- 
tion therefore also corresponds wHh previous results. The ger- 
mination of the scarified hard seeds showed a fair uniformity 
for different samples and stations. It amounted to 61 % on an 
average, nearly all of which, or 58 %, germinated within the 
first month after sowing. After 2 months, germination of the 
scarified seeds was practically finished, since, as the table 
shows, only very few seeds germinated during the rest of the 



Table 2. Germination of Unscarified and Scarified Hard Seeds of Red Clover in Soil and on Germinator. 
(Keimung ungeritzter und geritzter harten Samen von Rotkiee in Erde und auf Keimapparat.) 
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testing period, i. e. 16 months. So we see that only about 3/5 of 
the scarified seeds germinated in soil, while on germinator they 
germinated completely with an average of 99 — 100 % for all the 
stations. It may be mentioned that these seeds after only 10 
days on a germinator showed an average germination of 97 % 
for ail the stations. This proves the efficacy of scarification. 

In respect of the germination of hard seeds on germinator, the 
different stations present rather varying results: during the 
whole testing period the germination at Stockholm and Copen- 
hagen amounted to 57 and 53 % resp., while at Helsingfors it 
was very much higher, or 83 % . The cause of this may certainly 
be found in the essentially different methods adopted, as the lat- 
ter station as a rule uses stronger alternating temperatures ( 1 5 — 
35° C) than the former ones (18 a 20 — 30° C). 

2. Alsike Clover. 

Table 3, which has been arranged after the same manner as 
table 2, shows the incongruity of the germination of hard seeds 
in soil at the different stations — unscarified as well as scarified. 
The average germination of hard seeds during the first 2 months 
after sowing only amounted to 7 % with variations from 3 % at 
Copenhagen to 13 % at Helsingfors. During the remainder of 
the first testing year germination was very poor at all the sta- 
tions, but the following year results varied considerably: At 
Copenhagen 47 %, at Stockholm 22 % and at Helsingfors only 
7 %. The total average of germinated hard seeds for the w'hole 
testing period therefore also varies a good deal, viz. : from 24 % 
at Helsingfors to 53 % at Copenhagen. In spite of this there 
still exists a certain similarity with the results obtained in the 
test series of 1935/36. Germination in soil of the scarified seeds 
too was rather unequal, the average percentage for the first 2 
months after sowing being for all 4 samples 58 % at Stockholm 
and Helsingfors, 34 % at Hamburg and only 24 % at Copenha- 
gen; after that time germination was practically finished. This 
is the more remarkable, as the scarified hard seeds germinated 
97 % on germinator after 2 months, nearly all of which, or 95 %, 
germinated during the first 10 days (Table 3). The cause of 
this low germination in soil may have been this: the seeds may 



Table 3. Germination of Unscarified and Scarified Hard Seeds of Alsike Clover in Soil and on Germinator. 
(Keimung ungeritzter und geritzter harten Samen von Bastardkiee in Erde und auf Keimapparat.) 
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have started to germinate but the seedlings probably died before 
they had appeared above the surface of the ground owing to the 
intense drought prevailing in early summer. Even if the average 
percentage obtained for the germination of the scarified hard 
seeds in soil (44 %) may be considered too low, still it is not 
likely that more than about half of the seedlings obtained on 
germinator would have developed in soil. 

It should perhaps be pointed out, that Helsingfors shows con- 
siderably higher germination results on germinator for the whole 
testing perod than the other stations, exactly as in the red clover 
tests. 

3. White Clover. 

Table 4 contains the results of the germination of white clover 
and has been arranged like tables 2 and 3. On an average for 
all samples and all stations, the hard seeds of white clover show 
a considerably higher germination percentage during the first 2 
months after sowing than alsike clover, namely 21 % against 
7 % of alsike. During the remainder of the first testing year 
germination w’as rather poor, only 7 %, but it was nevertheless 
higher than for alsike. The second year results were very une- 
qual, as in the case of alsike clover, Copenhagen showing a per- 
centage of 24 %, Stockholm 10 % and Helsingfors only 5 %. The 
total average for the whole testing period was the same at Stock- 
holm and Copenhagen (46, resp. 47 %), the former showing the 
higher results during the first 2 months after sowing, while at 
the latter station germination was highest in the spring of the 
second testing year. The germination of scarified hard seeds in 
soil was similar to that of alsike clover, namely exactly the same 
results at Stockholm and Helsingfors (64 %), while Copenhagen 
had 39 % and Hamburg 43 %. One may presume that only a 
little more than half, or perhaps a maximum of 3/5 of the scari-- 
fied seeds would have germinated in soil, though the average 
germination on germinator for all the stations was 98 %, whereof 
96 % germinated within the first 10 days of the germination 
period. 

In the white clover tests, too, Helsingfors shows higher results 
on germinator than the other stations. 



Table 4 . Germination of Unscarified and Scarified Hard Seeds of White Clover in Soil and on Germinator, 
(Keimung ungeritzter und geritzter harten Sainen von Weissklee in Erde und auf Keimapparat.) 
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V. Tests with Hard Seeds Sown together with Grass Species. 

In addition to the tests presented here, other tests were ar- 
ranged at the stations of Stockholm, Copenhagen and Helsing- 
fors, where hard seeds of red, alsike and white clover were sown 
together with' grasses. Seeds were laid out in 2 plots of 1 sq. m. 
for each issue, viz. : 

A. 500 seeds of red clover and 2 gr. of timothy 


B. 500 » 

» » 

» » 4 » 

» cocksfoot, 

C. 500 » 

» alsike 

» » 2 » 

» timothy. 

D. 500 » 

» » 

» » 4 » 

» cocksfoot. 

E. 500 » 

» white 

» » 1 » 

» each: timothy, com- 




mon raygrass, red fes- 
cue, smoothstalked 
meadowgrass, and 
creeping bentgrass. 

Sowing took place at the same time 

as the other tests, and all 

the plants that appeared the first year were dug up. The shooting 
of plants was rather unequal at the different stations, namely: 


A. 

B. 

C. D. E. 

Stockholm 

24,5 % 

33,0 % 

4,5 % 5,8 % 23,5 % 

Copenhagen 

38,0 

34,7 

3,5 1,8 12,0 

Helsingfors 

5,5 

4,9 

1,8 2,0 4,5 

Evidently, the shooting of red clover (A and B) at Stockholm 


and Copenhagen was about the same as in the tests mentioned 
before, at Helsingfors, however, results were very much lower 
than the comparatively low results obtained in the former tests. 
The number of plants of alsike clover (C and D) was very low 
at all the stations. As for white clover shooting was better than 
for alsike, just as in the former tests, but the number of plants 
was lower, especially at Helsingfors, than that of the former tests. 

In the following year (1939) all plants that had sprung up 
during that year — mainly in spring — were counted, and the 
results varied greatly: 

A. B. C. D. E. 

Stockholm 3,3 % 3,7 % 4,2 % 3,o % l,o % 

Copenhagen 43,o 37,o 17,3 6,9 15,i 

Helsingfors 7,8 0,5 7,o 0,3 1,5 
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Apparently, Copenhagen shows a greater number of plants of 
all species than the two other stations, a fact that, however, has 
certain relation to the conditions of the tests recorded under III. 

The object of these tests was to find out whether the plants 
that had come up in the first year’s meadow (1939) were of any 
value in the second year’s meadow (1940). Of course the young 
plants of 1939 could not contribute very much to that year’s 
yield of hay, especially as they were somewhat smothered by the 
grass. As for the second year’s meadow accounts are on hand 
only from Stockholm and Copenhagen. These show, that the 
plots where red clover and also alsike clover were mixed with 
timothy (A and C) presented a fairly good admixture of clover, 
even if the number of plants was not very important, while in 
the .mixtures with cocksfoot (B and D) said clover species made 
a very poor contribution. This was also the case with white clo- 
ver in mixture with grasses (E). 

The above statements will show% that those hard seeds which 
germinate the year after sowing, i. e. after remaining in the earth 
for one winter, are capable, to a certain extent and under certain 
conditions — depending on the composition of the seed mixture 
— of producing plants of value in the second year’s meadow. 
Further and more extensive tests would however be necessary to 
throw light upon this question. 

VI. Conclusions. 

Red Clover. As in the tests here presented, 61 %, on an average, 
of the scarified seeds germinated in soil, and as in previous tests 
(Witte, 2) 77 % germinated under similar conditions, one may 
assume that only about 2/3 of such seeds would be capable of 
producing plants. Considering the average for the three different 
test series, carried out — at least those of 1932/33 (Witte, 1) and 
1935/36 — at a considerable number of stations, one finds that 
about 1/3 of the hard seeds have germinated within the first 
two months after sowing and so ought to be able to produce 
plants capable of development under normal conditions. Provided 
that those hard seeds which have germinated later are not 
accorded any value at all, . the established international rule 
would be quite adequate, which stipulates that half of the hard 
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seeds shall be deemed capable of germination. As, however, cer- 
tain signs indicate that seeds germinating in the spring of the 
second year also can be of value, the average germination of such 
seeds amounting to 17 % in the respective tests, it would pro- 
bably be more proper to count as much as 3/4 of the seeds as 
capable of germination. On the other hand, those seedlings 
which develop in the meadow the year after sowing are subject, 
more or less, to smothering by the grasses of the meadow, and 
consequently it would be correct to refer only 2/3 of the hard 
seeds of red clover to the germinated ones, even though it is 
possible that more of them can be of value in a thinly sown 
meadow. 

Alsike Clover. On an average for the three test series, hard 
seeds of alsike clover germinated about 13 % during the first 2 
months after sowing, and 20 % the following spring, while the 
germination of the scarified hard seeds can be estimated at 50 %. 
By the same judgment as for red clover, and if only the seeds 
that germinated within the first 2 months after sowing are accor- 
ded any value, only 1/4 of the hard seeds of alsike should be 
referred to the germinated ones, while according to prevalent 
international rules 1/3 of the seeds are to be considered capable 
of germination. On the other hand, if even the seeds germinating 
the second year are accorded value, 3/5 ought to be referred to 
this category. However, for the same reasons as regarding red 
clover, it would perhaps be safer to lower the value so that only 
1/2 of the hard seeds would be deemed capable of germination. 

White Clover. On an average for the three test series, the 
hard seeds germinated about 23 % during the first 2 months after 
sowing, and about 11 % the following year, while the germina- 
tion of the scarified seeds can be estimated at about 60 %. If, 
as in the previous cases, only the seeds germinating the first year 
( 23 % ) are accorded value, about 37 % should be referred to the 
germinated ones, and that is in accordance with the internatio- 
nal rules, which stipulate that 1/3 of the hard seeds of white clo- 
ver shall be deemed capable of germination. If also the seeds ger- 
minating the second year are accorded value, the same propor- 
tion is arrived at as in the case of alsike clover, namely 1/2. 
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Although these tests apparently have brought rather dissimilar 
results — and this is only natural on account of the varying con- 
ditions of climate and soil under which they were carried out — 
nevertheless they show that a somewhat higher value ought to 
be accorded the hard seeds of the above mentioned clover species, 
at least in countries where meadows are used for 2 or more con- 
secutive years. This question, however, is a task for a future 
international seed testing congress to consider. 


Neue Internationale Untersuchungen fiber die Keimung 
barter Kleesamen in Erde. 

Z usam menf assung. 

Auf deni letzlen internationalen Samenkontrollkongress in 
Zurich 1937 erstattete der Verfasser einen Bericht iiber verschic- 
dene bei mehreren Sainenkontrollstationen angeordneten Ver- 
suche mit hartschaligen Samen (vgl. Mitteilungen der Internatio- 
nalen Vereinigung fiir Samenkontrolle, Vol. 10, 1938, S. 93). 
Unter anderem wurden da auch einige Keimversuche erwahnt, 
die an der Stockholm-Station mit sowohl geritzten als ungeritzten 
harten Samen in Erde ausgefiihrt wurden. Diese Untersuchungen 
ergaben, dass nur ein gewisscr Teil der geritzten Samen zur Ent- 
wicklung gelingen, und dass die in den internationalen Vor- 
schriften verordnete Bercchnung der Keimfahigkeit bei harten 
Samen zu niedrig war. Der Kongress beschloss aus diesem 
Grunde, dass alle harten Samen von Luzerne als keimfahig ange- 
sehen werden sollten, und dass man weitere solche Versuche mit 
den Kleearten anordnen sollte. Die Absicht war, die Ergebnisse 
davon auf dein zu 1940 geplanten Kongress vorzulegen. Da dieser 
aber aus bekannten Griinden nicht zustande kominen konnte, 
habe ich die Resultate der Untersuchungen statt dessen hier ver- 
offentlichen wollen. 

Die Versuche, von dem Verfasser angeordnet, wurden wahrend 
der Jahre 1938 und 1939 an 4 Samenkontrollstationen ausgeftihrt, 
namlich Stockholm, Copenhagen, Helsingfors und Hamburg, und 
umfassten 4 Proben von je Rotklee und Bastardklee und 3 Proben 
von Weissklee. Von den Proben wurden 2X500 von sowohl unge- 
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ritzten als geritzten harten Samen in Erde ausgesat, und ausser* 
dem wurden 4X100 von jeden in Glasglookenapparat eingelegt. 
Wie von Tab. 1 hervorgeht, waren die Proben fur die betreffen- 
den Versuche sehr geeignet, da die geritzten Samen auf dem 
Keimapparat beinahe vollstandig auskeimten. 

Bei der Behandlung dieses ziemlich umfangsreichen Versuchs- 
materials sind die Resultate in recht lange Perioden zusammen- 
gestellt worden, namlioh: 

A. Bei Keimung in Erde: 

a) die ersten 2 Monatc nach der Saat; 

b) der Rest des ersten Versuchsjahres (1938); 

c) das zweite Versuchsjahr bis zum 1. September 1939. 

B. Bei Keimung im Laboratorium : 

a) die ersten 2 Monate nach dem Anfange des Versuches; 

b) die nachsten 10 Monate; 

c) die darauf folgenden 6 Monate. 

Die Keimung in Erde der ungeritzten Samen variierte stark an 
den verschiedenen Stationen, welches mit den geritzten Samen 
nicht der Fall war (vgl. Tab. 2 — 4). Durchschnittlich fiir alle 
Proben an den 4 Stationen wahrend der ersten 2 Monate war die 
Keimfahigkeit der ungeritzten harten Samen von Rotklee 29 %, 
von Bastardkiee 7 % und von Weissklee 21 %. Die entsprechen- 
den Zahlen wahrend des Restes des ersten Versuchsjahres waren 
im Durchschnitt resp. 6, 3 und 7 %. Folgendes Jahr, haupt- 
sachlich im Friihling des zweiten Versuchsjahres, betrug die 
durchschnittliche Keimfahigkeit resp. 18, 25 und 13 %. Von den 
geritzten ursprunglich harten Samen aber keimten wahrend der 
ersten 2 Monate nach der Saat im Durchschnitt 61 % vom Rot- 
klee, 44 % vom Bastardkiee und 53 % vom Weissklee; nachdem 
war die Keimung tatsachlich abgeschlossen — die meisten Samen 
keimten sogar innerhalb eines Monates nach der Saat. Auf Keim- • 
apparat keimten beinahe alle geritzten Samen von samtlichen 
Arten innerhalb der ersten 10 Tage nach der Einlegung. 

Ausserdem sind weiter Versuche ausgefiihrt worden, wo harte 
Samen von Rotklee und Bastardkiee zusammen mit Timothe und 
Knaulgras, und Weissklee mit einer Mischung von Grassamen 
gesat worden sind. Obwohl diese Versuche schwankende Resul- 
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tate gegeben haben, scheinen jedoch manche der Samen, die 
wahrend des zweiten Versuchsjahres gekeimt haben (im ersten 
Nutzungsjahre) unter gewissen Bedingungen das folgende Jahr 
zur Entwicklung gelangen zu konnen. Weitere Versucbe sind 
doch erforderlich. 

Der Verfasser hebt hervor, dass, in der Voraussetzung dass 
den harten Samen, die wahrend des ersten Jahres nach der Saat 
keimen, ein gewisser Wert beigemessen wird, bei Berechnung der 
Keimfahigkeit von Rotkiee % der harten Samen zu den keimfahig- 
en gerechnet werden sollten, und von Bastardklee und Weissklee 
resp. V 2 - Laut der internationalen Vorschriften sind V 2 resp. Vs 
der betreffenden Samen als keimfahig anzusehen. Das wird aber 
eine Frage fiir einen kunftigen Kongress zu erwagen. 
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Some Morphological Characters of Red Clover 
(TrifoUum pratenae) and their Use in the 
Control of Genuineness. 

Report from The Royal Veterinary and Agricultural College, 

Denmark. 

By 

Henrik Bogh and Ingemann Jensen. 

At the Danish State Seed Testing Station the control of genu- 
ineness of Red Clover is effected by sowing and inspecting 
samples in a control field. The most important criteria used are 
their earliness and regeneration after cutting, while certain mor- 
phological characters, c. g. colour of flower etc,, only to a smaller 
degree are taken into consideration. In this way the early strains 
may be distinguished from the Medium-Early and the Late ones 
and moreover in frequent cases the Iw^o last mentioned from 
each other, while the possibility of identifying with certainty the 
individual strains of each group rarely presents itself. 

The control of genuineness in the field requires very much 
space and furthermore has the drawback that the results are 
available only a long time after the seed has been sold and thus 
the control is unable to prevent damages originating from a 
wrong delivery. It would therefore be of great importance if tbe 
control could be effected the same year in which the lots are 
received. 

On determining the genuineness of self-fertilizers several cha- 
racters are to be taken into consideration, but in the case of 
cross-fertilizers a single character of varying occurrence in the 
different strains may be used, as done by Axel Pedersen (3) 
in determining the genuineness of Sugar-Beets. This character 
is applicable provided there is sufficiently wide differences bet- 
ween the strains and the occurrence may be determined with 
sufficient reliability and is not influenced by external conditions. 
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Red Clover preseiji^;^ number of obvious morphological cha- 
racters, some of which are included for examination in this 
report with the purpose of being possibly used in the control of 
genuineness. 


Leaf-spots. 

A very striking feature in the case of Red Clover is the great 
variation in the development of leaf-spots. It is therefore very 
natural to examine whether the different occurrence of the various 
leaf-spot forms in the several strains is of such a nature that it 
is applicable in the control of genuineness. 

In 1938 the leaf-spot forms of some strains were investigated. 
The methods of cultivation are described later on in the chapter 
dealing with hairiness. 

The following types of leaf-spots w ere observed : 

(1) No leaf-spot at all. 

(2) Irregular, roundish, comparatively small spot. 

(3) Irregular, rather triangular, comparatively small spot. 

(4) Big spot, lower edge roundish. As a rule it reaches the leaf- 
margin, but may be interrupted and incomplete. More or 
less sharp. 

(5) Like No. 4, but the lower edge forms a triangle. 

(6) The spot lying near the tip of the leaf. 

(7) Very discoloured, spot like Nos. 4 or 5 is »suspected». 

(8) Small spear-shaped spot. 

(9) Small saggitate spot. 

The counting which was made on plants with 3 — 5 developed 
leaves, showed the majority of leaf-spot types to be represented 
within each strain and that Nos. 1, 4 and 5 which were the most 
frequent, occurred in very different quantities within the various 
strains. There were several passage forms, however, and the 
planting out of plants with different leaf-spot types showed the 
impossibility of a reliable determination of these types on small 
plants, many of them being subject to alterations during the 
summer. Consequently the determination of the difference bet- 
ween the strains would be very unreliable. The number of parti- 
cularly characteristic leaf-spots, e. g. the spear-shaped and the 
saggitate ones, which wTre almost unaltered during the subse- 
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Table 1. The Occurrence of Leaf -Spots in different Strains of Bed 
Clover. (Das Vorkommen von Blattflecken bei verschiedenen 
Rotkleestdmmen. 


Strain 

(Stamme) 


Total number of plants 
(Gesamtzahl der 
Pflanzen) 


% plants without 
leaf-spot 

(% Pflanzen ohne 
Blattfleck) 


^Tystofte I 


Early |0tofte 

(Fruh) Fionia I 

Hinderupgaard 1 .... 

Medium-Early | 0tofte I .... 
(Mittelfruh) Ixystofle 1 . 


Late \ 
(Spat); 


0tofle 


599 

285 

383 

138 

210 

151 

57 


17.5 

20.7 
20.2 

8.7 

lO.o 

11.9 

15.8 


I 


I 


quent growth, was so small that there could he no question of a 
marked difference between the strains. 

The counting of plants without any leaf-spot in the strains 
under consideration gave the result shown in Table 1. 

There appears to be a very inconsiderable difference between 
the strains, from 9 % to 21 %. Nessler (2) examined 2674 
plants which on an average showed 7 % without leaf-spot, while 
maximum for a strain was only 11,9 %. Wexelsen (4) found 
an average of 9,84 % without leaf-spot in four Norwegian strains 
and only one strain reached 15,32 %. On the other hand, the 
Norwegian Wild Clover showed 31,72 %. 

Since both Early, Medium-Early and Late Red Clovers are 
represented it is impossible — due to the inconsiderable diffe- 
rences between the strains — to use the leaf-spot as a criterion 
in the control of genuineness, and more particularly so as it 
appeared that a high percentage — about 20 — of the plants 
without any leaf-spot which were planted out, obtained leaf- 
spots during the summer. The percentages of plants without 
leaf-spots recorded in Table 1 must therefore be somewhat redu- 
ced and will not then deviate very much from the foreign results. 

In this way these results do not indicate that the occurrence 
or the lack of leaf-spots is an applicable character in the control 
of genuineness. 
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Anthocyanin-colouring. 

In the examination of Red Clover in the summer of 1938 the 
occurrence of anthocyanin on leaf-stalks, stems, stipules and 
hypocotyl was examined. The anthocyanin was present in some- 
what varying percentages of plants of the different strains and 
to a very different degree with an even passage to absolutely 
green plants and the separation in coloured and unco-loured 
plants was therefore difficult. A reexamination often revealed an 
extremely varying percentage of plants with anthocyanin colour 
within each strain. Moreover plants without anthocyanin which 
were planted out often were capable of being coloured later on 
during their further development. By postponing the examination 
as much as possible in the autumn, the most intensive antho- 
cyahin colour was developed and the minimum number of abso- 
lutely green plants found. The external conditions have a great 
influence on the occurrence of anthocyanin which makes this 
criterion in the control of genuineness uncertain. 

Therefore, if this character should be used in the aforemen- 
tioned control, the external conditions of any influence must 
be kept constant. In order to investigate the importance of the 
conditions for the red-colouring the investigations were conti- 
nued in the laboratory in the winter of 1938/39. 


Table 2. The Occurrence of Anthocyanin in Different Strains of Red 
Clover. (Das Auftreten von Anthocyan bei verschiedenen 
Rotkleestdmmen.) 


\ 


(P* ah) } H‘nd«''«PBaard I 

1 

I 

1 

Number of 
plants 
(Anzahl 
Pflanzen) 

% plants with 
anthocyanin 
(% Pflanzcn 
mit Antho- 
cyan) 

Number of 
plants 
(Anzahl 
Pflaiizen) 

% plants with 
anthocyanin 
(% Pflaiizen 
mit Antho- 
cyan) 

li»38 

306 

4,2 

512 

7,2 

'/, — 1039 

181 

27,6 

187 

34,7 

*Vi — *Vi 1039 

134 

39,6 

633 

44,4 

V, — 1039 

409 

45,7 

713 

57,4 

— ’7, 1939 

166 

96,4 

440 

1 95,0 

7. -‘7. 1939 

409 

95,4 

424 

97.9 
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Table 3. The Influence of the Lighting Period on the Occurrence of 
Anthocyanin in the Medium-Early Red Clover Strain Tystoffe /. (Der 
Einfluss der Beleuchtungszeit auf das Auftreten von Anthocyan bei 
dem mittelfruhen Rotkleestamme Tystoffe I), (650 Watt, C). 


Time of Lighting 
(Belichtungsxeit) 

Plants (Pflanzen) 

% plants 

Total (Im ganzen) 

with anthocyanin 
(mit Anthocyan) 

with anthocyanin 
{% Pflanzen 
mit Anthocyan) 

25 hours (Stundeu) 

880 

168 

44,2 

50 „ ( „ >1 

877 

212 

56,2 

75 „ ( „ ) 

810 

209 

66,1 


The seed was sown in dishes with sand and placed at the 
window. The temperature was kept comparatively low, 14 — 15° 
C in the daytime, but somewhat lower, 8 — 10° C, in the night. 
The experiment was commenced on the 15th December 1938 and 
continued up to the 15th March 1939. Between sowing and 
counting was an interval of 14 days. The result is shown in 
Table 2. 

The percentage of plants with anthocyanin increased from 
4 — 7 in December to 95 — 98 in March. No doubt, the light (power 
and length of day) must be held responsible for this heavy 
increase and the figures are therefore indicatory of the influence 
of the light on the ^nthocyanin-colouring. 

An examination in thermostat of the influence of the light 
gave the result shown in Table 3. 

The time of lighting is calculated from the moment when the 
sprouts appeared above the surface. 

There is a marked difference between the three periods of 
lighting, but not so great as in the laboratory investigation. 

Moreover, the quantity of nutriments influences the antho- 
cyanin-colouring. In the previous experiments a 2 % glucose 
solution was added which, according to Burkholder (1), should 
advance the development of anthocyanin. A special investigation 
in this respect however gave a negative result. In order to exa- 
mine the influence of the quantity of nutriments an experiment 
was carried out using a solution of many different nutriments, 
diluted with increasing quantities of water. Each set included 
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Table 4. The Influence of different Quantities of NutrimeiiLs on the 
Occurrence of Anthocyanin in the Medium-Early Red Clopkt Strain 
Tystofte L (Der Einfluss verschiedener Nahrungsmenyen latf das 
Auftreten von Anthocyan bei dem mittelfriihen Rotkleestamme 

Tystofte L) 


Ratios of quantities 
of nutriments 
(Verhaltniszalilen 
der Nahrungsmengen) 

Number of plants 
(Anzahl Pflanzeiij 

% plants with antho- 
cyanin 

(% Pflanzen niit 
Anthocyan) 

100 

87 

10,3 

67 

111 

28,8 

50 

105 

36,2 

40 

133 

50,4 

33 

145 

! 60,7 

28 

171 

75,4 

25 .. 

146 

84,9 

j 

173 

87,8 

I 20 . . .... 

176 

89,8 

18 .... ' 

155 i 

92,3 j 


three dishes with quartz sand to which was added a solution of 
nutriments in a quantity of 20 cin’^ per dish. The result is 
recorded in Table 4. 

The number of plants with anthocyanin is increasing with a 
decreasing quantity of nutriments. The percentage in this expe- 
riment as well as in the experiment in lighting-time almost 
reached 100. Thus it seems that all plants are capable of deve- 
loping anthocyanin when the necessary conditions therefore are 
present, while otherwise almost completely green plants may be 
obtained. To obtain a constant percentage of plants with antho- 
cyanin it is necessary that the variation between the factors 
influencing this condition is inconsiderable, since even a very 
small variation will cause a considerable difference in this per- 
centage. (k)nsequently there does not seem to be any possibility 
of using the anthocyanin-colouring in the control of genuineness. 
In all events inaccuracies will easily appear and this makes the 
method both unreliable and difficult. Solely the absolutely deci- 
sive influence of the two factors examined seem to exclude the 
use of this character. 
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Fig. 1. Leaf-stalks with spreading hairs, passageform and 
with appressed hairs. 

(Blattstiele mit ausgespreizten Haaren, Dbergangsform und mit 
zugedriickten Haaren). 

Hairiness — Direction of the hairs. 

Red Clover of different provenances may show marked diffe- 
rences in hairiness. Williams (5) mentions that there are 
extremely haired types and others with but a few hairs, but no 
types without hairs, at all. E. g. the North-American varieties 
are especially characterized by their very dense and long, out- 
standing hairs, while the majority of H^uropean clovers have 
fewer and relatively short, appressed hairs, but also the European 
clovers present differences. Clover from Southern and South- 
Eastern Europe is less haired than North-European clover. 
English Late Clover is more haired than late varieties from Den- 
mark, Norway and Sweden. Even types with short hairs include 
some ones which in hairiness approach the North-American Red 
Clover. Wexelsen (4) examined the hairiness of some Norwegian 
strains which neither showed any completely hairless plants. 
He divided the plants according to their degree of hairiness. On 
an average the class of »dense and outstanding» hairiness 
amounted to 1,42 % for all the strains examined and 4,i3 % in 
the case of Norwegian Wild Clover. 
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Simultaneously with the examinations of leaf-spots and antho- 
cyanin in 1938 the hairiness was examined. The number and 
length of hairs showed quite uniform passages and accordingly 
these characters cannot hardly be used in the control of genuin- 
eness. On the other hand, there seems to be a possibility of 
grouping the plants according to the direction of the hairs. They 
were divided into two groups, viz. plants with »outstanding» and 
plants with »not outstanding hairs». The direction of the hairs 
varied from absolutely appressed with passage forms to com- 
pletely outstanding or downwards turned. Only plants with 
absolutely outstanding hairs are included in the group of »out- 
standing» hairs, while all passage forms in the other group. Fig. 
1 shows leaf-stalks with outstanding hairs, passage forms and 
appressed hairs. This quite preliminary investigation revealed 
wide differences between the percentages of plants with out- 
standing hairs of the various strains, and the agreement with 
the repeated counting within the same strain was comparatively 
good. The examinations were therefore continued and extended 
in 1939 and 1940. 

Method: The seed was sown in boxes, 40X40 cm, with three 
replicate boxes. In 1938 the boxes were placed in the open and 
thus exposed to all weathers. In many cases it appeared difficult 
to determine in which group a plant should be included, and 
more particularly after rain. In 1939 and 1940 the boxes were 
therefore covered with glass and watered from below. The count- 
ing took place when the plants had 3 — 5 leaves, i. e. 3 — 4 weeks 
after sowing. 

Fig. 2 illustrates the stage of development of the clover after 
counting. The plants must have reached the afore-mentioned 
development, the first leaf-stalks being difficult to judge of. The 
number of hairs on the same leaf-stalk does not change with the 
age. With increasing length of the stalk the hairs are spread 
more and more and it is therefore easier and more reliable to 
use a leaf-stem for judgment which has just appeard from the 
stipules. If no such leaf-stalks are present the judgment must 
be made on the long stems, and then it must be very careful and 
special attention should be given to the hairiness just below the 
leaves since the hairs may be appressed, while the others may 
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2. StaKc of developinenl of the clover 
at the counting (Entwiekhingsstufe des 
Klees beim Zahlen). 


be more or less irregular. Such a plant is included in the group 
of »not outstanding» hairs. 

Examination of various strains. In 1939 and 1940 the most 
commonly used strains in Denmark were examined; of each 
strain several lots from different harvest years and bought from 
different firms were included. In Table 5 both strain, harvest 
year and firm are recorded. 

In 1939 several countings were made of the same lot of seed 
but the results did not quite compare from counting to counting. 
The percentage of plants with outstanding hairs increased and 
decreased during the summer, but in general all strains showed 
the same movement at the same time. The different samples of 
the same strain were not examined simultaneously. Due to the 
disagreement between the countings it was not possible to decide 
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Table 5. The Kind of Hairiness at different times of the Vegetation 
Period in different Strains of Red Clover, (Die Verschiedenheit der 
Behaarniig zu verschiedenen Zeiten des V egetaiionsperiodes bei 
verschiedenen Rotkleestdmmen.) 






Period of counting 
(Z a h 1 p e r i 0 d e) 




28y 

28/ 

S /6 


Karlv Red Clover 

(Friihklee) 


Number 
of plants 
(Anzahl 
Fflanzen) 

% plants with 
outstanding 
hairs 

1 (% Pflanzen 

1 mit ausstc- 
1 hcnden 
j Haaren) 

Number 
of plants 
(Anzahl 
Pflanzen) 

% plants with 
outstanding 
hairs 

(% Pflanzen 
mit ausste- 
henden 
Haaren) 

7'ystoftf 1, D. 

L. F. 1939 


474 

4.2_1^0.30 

1 221 

2.5_t o.fts 


» ' 

» 1938 


426 

4.7tl.57 

;t96 

1.8 1 0.1 7 




» 1937 


608 

4.9.to.li 

!»49 

2.8 to . 2 2 



» 

) 1936 


578 

4.3'to.JH 

148 

2 . 7 X 1 34 



» Tri folium 1039 


70(! 

2.6^0.22 

758 

2 . 2 X 0 7.') 

Tystofle 40, F. 

1). 13, 1939 


335 

5.4^0.8r. 

194 

8 . 1^1 90 

» Dahnfeldt 1938 


— 

— 

456 

6 1^0.94 

» Tri folium 1938 


565 

15.0 "l^o.tio 

! 403 

4. 

7.9t0.7W 

0loftc I, 1). L. 

F. 1938 ... 

1 

789 

U.!)t0.>)7 

' .394 

20.5+;i.o2 

» y> 

1938 ... 


1 068 

14.8t0.47 

782 

11 . 8 X 0.22 

2> » 

1937 . . 


1 189 

1 040 

7.otl-‘>< 

6.9’!^0.53 j 

1 152 . 

6.2_t2.(i9 
4.1 + 1.- 

» » 

1936 ... 


Hinderupgaard I, F. D. 13. 

1939 ... 

468 

3 . 4 X 0.71 I 

1 629 i 

2.7 to. 15 

» 

1). L. F. 

1939 ... 

642 i 

6.4 t0..'i7 

1 

1 727 ' 

4 - 

2.S : O-io 

» 

» 

1938 ... 

947 

1 

4 

1 6 . 4 .J).o 7 

254 ' 

2 . 4 X 0 . 8 K 

» 


1937 ... 

1 

1 _ 

105 

2.0 

» 

Dachnfeldt 

1939 . . 

937 

3. 4 to. 6 2 ^) 

692 

I.oXo. 28 j 


» 

1938 ...1 

666 

- 4- 
o.O . 0.75 

253 1 

2 . 8 X 0.17 

- 

» 

1936 ...! 

368 

5.4 1 1-0 2 

1 

190 • 

4 . 2 X. 2 . 0.3 

Fionia I, D. L. 

F. 1939 .... 

i 

530 

865 

5 . 5 X 0.33 

4 . 4 X 1.07 

616 

1 

748 

3 . 0 X 0.85 

S.cXo.oi 

1937 .... 


') 2/7~-10/7. 
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Period of counting 
(Zahlperiode) 



.8/ 

88 / 

K IQ 

"/8-“/8 



Number 
of plants 
(Anzahl 
Pflanzen) 

% plants with 
outstanding 
hairs 

(% Pflanzen 
mit ausste- 
henden 
Haaren) 

Number 
of plants 
(Anzahl 
Pflanzen) 

% plants with 
outstanding 
hairs 

(% Pflanzen 
mit ausste** 
henden 
Haaren) 

Fionia I, D. L. F. 1936 ... 


609 

5.7^1.41 

520 

3.8l[0.89 



» Trifolium 1939 ... 


559 

1.6 1^0.10^) 

576 

2.9t_0.20 



» » 1938 ... 


560 

4.6^0.26 

622 

3.1^0.09 



Hjelm, F. D. B. 1939 


702 

21. 2 . 1 , 1.78 

655 

16.5 + 1.08 



» Trifolium 1939 ... 

i 

576 

ll.ll;i.49') 

701 

15.lto.86 



» » 1938 ... 


592 

18.el;0.74 

638 

14.7+0.79 



» » 1936 ... 


641 

23.71^0.78 

630 

17.8tl.14 



Lofa, D.L. F. 1939 


735 

[21.2 + 1.19 

758 

37.2+2.01*) 



» » 1938 


596 

23.8+2.24 

611 

39.8 + 3.66*) 



» » 1937 


733 

23.8+2.86 

1060 

35.1 1.2.47’)| 



’) 2 / 7 — 10 / 7 . 
») 30 / 9 — 2 / 10 . 


definitely whether the difference between the samples was an 
actual variation between samples within the same strain or it 
was accounted for by the influence of external conditions and, 
therefore, the result is not recorded here. In 1940 the majority of 
samples of the same strain were examined simultaneously and 
sown and counted twice. The result is shown in Table 5. 

It appears that the percentages of plants with outstanding 
hairs obtained in the two periods differ, but the movement from 
period to period is the same for all samples, with a few exceptions. 
External conditions have played a part in this respect, but what 
part must be left to further examinations to reveal. The degree 
of moisture of the air is probably of vital importance. The 
alteration of the percentage of plants with outstanding hairs 
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Table 5 (continued). 



Period of counting 
(Z a h 1 p e r i 0 d e) 


•/, 

-‘7, 

HOj 

—V 

9 / 10 

Early Red Clover 

(Friihklee) 

Number 
of plants 
(Anzahl 
Pflanzen) 

% plants with 
outstanding 
hairs 

(% Pflanzen 
mit ansste- 
henden 
Haaren) 

Number 
of plants 
(Anzahl 
Pflanzen) 

% plants w ith 
outstanding 
hairs 

(% Pflanzen 
mit ausste- 
hcnden 
Haaren) 

399 

0.5^0.48 

824 

2.8t0.42 

Polish, D. L. F 1939 


» » 1938 

511 

O.o 

1016 

l.oto.is 


». » 1937 

188 

0.5^0.61 

150 

1.31^0.59 


» » 1936 

592 

O.o 

524 

2.1 1^0.2 2 


Medium-Early and Late 

Red Clover 

(Mittelfruh und Spdtklee) 

Tystofle I, D. L F. 1939 

750 

ao.ol^ 0.82 

870 

39.6^2.68 


» » 1938 

499 

1!).0 + 1.34 

314 

44.9*12.96 


» » 1937 

127 

25.1 1*2.06 



» » 1936 

901 

22.2^2.46 

925 

37 . 7 tl .31 

: » Da*hnfddt 1939 

1 

! 804 

24.8^1.3J) 

822 

i 44.81^2.77 

Swedish, D.L.F. 1937 

63 

41.3^2.21 

— 

— 

0tofle. F. 1). B. 1939 

I 788 

62.c1^1.98 

477 

90 . 2 tp .57 

» D. L. F. 1939 

i 844 

71.4^1.18 

442 

85 . 7 to .68 

» » 1938 

i 704 

52.6 1 1.74 

478 

86.2^0.69 

y> » 1936 

823 

585 

387 

63.7 + 3.40 
66.1+2.00 
66.4 + 1.02 

595 

604 

88.6;tl.io 

86.1 1.3.06 

86.6 t.1.96 

» Dffihnfeldt 1938 

» Danish Trifolium 1938 ... 

651 

» Ist. Sorting » \ 

(1. Sorlierung ») f • 

1 592 

59.1 + 1.41 

585 

86.2^2.29 

Hersnap » 1937 ... 

662 

61 . 5 tl .05 

779 

87.81^0.62 
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Period of counting 
(^Z a h 1 p e r i 0 d e) 


V, 

-‘7, 

SOj 

» / 10 


Number 
of plants 
(Anzahl 
Pflanzen) 

% plants with 
outstanding 
hairs 

(% Pflanzen 
mit ausste* 
henden 
Haaren) 

Number 
of plants 
(Anzahl 
Pflanzen) 

% plantswith 
outstanding 
hairs 

(% Pflanzen 
mit ausste> 
henden 
Haaren) 

0tofte, Dffihnfeldt 1939 

589 

65.91^3.85 

691 

84.6t2.02 

» Trifolium 1939 

475 

; 65.8^2.80 

488 

8(>.oto.98 

Medium-EarlvL-i-£ r,, .. ,««« 

(Mittelfriil.) -Itl'le-lnfolmmlSag 

690 j 

23.4^1.79 

527 

37,ot^l.70 

0toftc |•gp5JD!l■llnfeldt 1939 ... 

437 i 

1 

65.2 1] 2.04 

417 

! 

87..6tl.99 

» » > 1938 ...j 

587 1 

i 

30.it.3.59 

641 ; 

1 

54.it,3.84 


during the summer is illustrated by a single strain included for 
comparison during all four periods. 

Period of counting! s»/ _»/ s/ __io/ so/ _»/ 

(Zalilperiode) / /s /« • -7 -h .8 /» -10 

Tystofte I, 1). L. F, 1939... 4.2^0.80 1.2^()..)8 2.5 to.53 0.9^0.97 

The period from fhc first to the second counting shows u 
decrease, while the two next periods an increase. The number 
of plants with outstanding hairs is higher in the last than in the 
first period. According to this there should be a decrease from 
the first to the third period where the majority of strains of 
Early Red Clover were included for examination, and an increase 
from the second to the fourth period where Polish Early Red 
Clover and Medium-Early and Late Red Clover were examined. 
Moreover, Lofa was examined in the first and the fourth periods 
and Early Tystoftc I, Trifolium 1939, Hinderupgaard I, Dsehnfeldt 
1939, Fionia I, Trifolium 1939 and Hjelm, Trifolium 1939 in the 
second and the third period which should likewise show an 
increase. 

The Table shows — with a few exceptions — the percentage 
of plants with outstanding hairs to increase and decrease as in 
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the case of the standard sample. Early Tystofte I, Trifolium 
1939, Tystofte 40, F. D. B. 1939, Early 0tofte I, D. L. F. 1939 and 
Hinderupgaard I, Da*hnfeldt 1939, deviate from this, the reason 
for which cannot he determined, since in the majority of cases 
the replicate boxes compare very well. The disagreement may 
possibly be accounted for by a different overshadowing and 
possibly a non-uniform watering withim the same box. 

In general, samples of the same strain show a comparatively 
good agreement, but in some cases considerable discrepancies 
within one and in some cases within both countings were found. 
It is unsettled however, whether there is an actual difference 
I)etween the various samples of each strain or the aforc-inen- 
tioned sources of error caused by variations in the conditions of 
growth of the individual samples — which may be avoided by 
using better methods - - to some degree may be held responsible 
for the discrepancies. 

The error. Furthermore, Table 5 shows the experimentally 
determined mean error on the average percentage of plants with 
outstanding hairs for the three replicate boxes, which is calculated 
on the basis of the weight of the number of plants in each box 
according to the following formula: 

m-M/ 

• V Pg . n . (n^l) 

where p, - number of plants in each box; p^ = average number 
of plants from all three boxes; d = deviation from the average, 
and n = number of replicate boxes. 

A comparison between the experimentally determined mean 
error and the theoretical mean error, calculated according to the 

formula ^ ^ where a and b are the percentages of plants 

with »outstanding» and »not outstanding» hairs respectively and 
n the number of plants, will give an idea of the error attached 
to the determination of outstanding hairs. In order to make a 
direct comparison, both factors are calculated on the basis of 
625 plants. The result is presented in Fig. 3. The curve of the 
experimentally determined mean error refers to samples lying 
within the same interval of l,o % outstanding hairs. The expe- 
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0 4 8 12 16 20 24 28 32 36 40 44 48 

Fig. 3. Comparison between the theoretical mean error of 625 
plants and that found in the experiment. 

(Vergleich zwischen dem gefundenen und dem theoritischen 
Mittelfehler von 625 Pflanzen). 

rimentally determined mean error seems to move comparatively 
equally on both sides of the theoretical mean error and conse- 
quently the determination of the percentages of outstanding hairs 
must be considered as being as reliable as possible. The figures 
beside the dots indicate the number of samples on which each 
determination is based. 

Application in the control of genuineness. The requirements 
of utilizing the percentage of occurrence of a definite character 
for determination of genuineness of strain are as follows: (1) 
There should be sufficiently marked differences between the 
strains in that respect, (2) The separation between the two 
groups must be dependable and (3) External conditions should 
not influence the occurrence of that character too much. 

The first-mentioned requirement is absolutely fulfilled in _the 
case of the percentage of occurrence of plants with outstanding 
hairs. The variation between the strains reaching from 0 to 
about 90 %, it will be possible to distinguish between the many 
different strains. The Polish Clover differs completely from all 
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the Danish strains. While the difference between the three Early 
strains: Tystofe I, Hinderupgaard I, and Fionia I, is slight, this 
group differs distinctly from all others. Early 0tofte I deviates 
comparatively much from the others and the same applies to the 
groups Hjelm, Lofa and Medium-Early Tystoftc I. Finally, the 
two Medium-Early strains, 0tofte I and Hersnap, as well as Late 
0tofte form a third group, of which the great majority of plants 
show outstanding hairs. 

Is a seed sample said to be of a definite strain this is to be 
disputed if the occurrence of plants with outstanding hairs 
deviates essentially from a standard sample of the strain in 
question. Even if no difference is found, a confusion may have 
taken place, but then it must have been with a strain which 
casually shows a corresponding frequency of this type. In such 
cases the genuineness of strain should be recorded only to a 
certain degree of probability. 

The reliability of the separation of plants with and without 
outstanding hairs is determined on the basis of the disargreement 
between the replicate boxes and expressed by the experimentally 
determined mean error which is shown in Fig. 3 for comparison 
with the mean error that always will occur in the case af random 
sampling. According to this the separation seems to be as 
reliable as practically possible. 

On the other hand, external conditions have not been without 
influence on the attitude of the hairs. There is a certain diffe- 
rence from one counting to another and in some cases deviations 
between samples of the same strain within the same counting 
which must be explained by differences in the conditions of the 
various places of the box. The replicate boxes being placed 
together, this has not influenced the mean error. 

A further study of the conditions influencing the direction of 
the hairs would be desirable and hence it would no doubt be 
possible to secure comparatively identical conditions in the hot- 
house so that all samples indicated to be of a definite strain, 
may be exposed to the same conditions as a known sample of 
that strain included as a standard sample. Thereafter, differences 
from one period of counting to another will be without greater 
importance. 
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The figures show the different strains to possess a very varying 
tendency toward getting outstanding hairs. Presumably, a defi- 
nite percentage of each strain is showing this tendency, but 
certain requirements are to be fulfilled for the development of 
this character. 

A narrow selection in the breeding work may result in a certain 
alteration of type so that e. g. the strain may be altered in 
respect of the frequency of a certain morphological character. 
This having taken place, the phenomenon may be encountered 
that the lot is considered of another origin. In those cases where 
both periods of counting have shown a difference between 
samples of the same strain from different years this may be 
explained by such an alteration. Simultaneously, an alteration 
of the value of cultivation of the strain may have taken place 
and in fact there is then a question of a new strain. 


Summary. 

On examining some morphological characters of Red Clover, 
efforts were made to find one of varying frequency in the strains 
which might be used in the control of genuineness. Varying leaf- 
spot forms or lack of leaf-spot and anthocyanin-coloration of 
stem, stipule and leaf-stalk showed to be inapplicable. The 
different leaf-spot forjns could not be determined with certainty 
on small plants and the difference between the strains in respect 
of plants without leaf-spot proved to be very slight, i. e. from 
9 % to 21 %, nor could these strains be separated with certainty 
in the case of small plants. As far as the anthocyanin colour 
is concerned, external conditions have a decisive influence so 
that all plailits seem to be able to develop anthocyanin if the 
requirements are fulfilled. Even a very slight variation in the 
factors influencing this will considerably alter the percentage of 
plants with anthocyanin. 

On the other hand, the hairiness of the leaf-stalk — direction 
of the hairs — seems to present a possibility of separation. There 
appeared to be considerable variations in the percentages of 
plants with outstanding hairs betw^een the different strains, i. e. 
from 0 % to 90 %, and furthermore the reliability of the deter- 
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mination was sufficient. On the other hand, external conditions 
apparently played a part, but when these conditions are kept 
comparatively constant, e. g. by using a specially constructed 
hothouse, there is a possibility of establishing a control of genui- 
neness; a standard sample must be included for comparison ?n 
each individual case. 
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Einigc morphologische Eigenschaften bei Rotklee (Tri- 
folium pratense) und ihre Anwendung in der 
Echtheitskontrolle. 

( Zasammenfassnng, ) 

Bei Untcrsuchungen einiger morphologischen Eigenschaften 
})ei Rotklee hat man versucht eine solche zu finden, dcren ver- 
schiedenes prozentuales Vorkommen bei den verschiedenen 
Stiimmen sich in der Echtheitskontrolle verwcndeii lasst. Die 
Ziihlung fand statt, wenn die Pflanzen 3 — 5 Blatter cntwickelt 
batten. 


Blattflecken. 

Acht verschiedene Blattfleckentypen sowie die Abwcsenheit 
von Blattflecken wurden festgestellt. Die Zahlung zeigte, dass 
sich die ineisten Blattfleckenformen innerhalb des gleichen 
Stamms fand. Bei Auspflanzen kleiner Pflanzen veranderten 
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sich viele der Blattflecken im Laufe des Sommers, und Pflanzen 
ohne Blattfleek erhielten spater einen solchen, weshalb die Unter- 
scheidung der Stamme ziemlich unsicher wurde. 

Fiir Pflanzen ohne Blattfleck war die Variation der Stamme 
sehr klein (Tab. 1), von 9 % bis 21 %. Nessler (2) und Wexel- 
SEN (4) haben ungefahr die gleichen Werte festgestcllt. Aus 
Grund der geringen Variation und der Schwierigkeit, kleine 
Pflanzen zu beurteilen, ist es nicht mdglich, die verschiedenen 
Blattfleckenformen und die Abwesenheit von Blattflecken in der 
Echtheitskontrolle zu verwenden. 

Anthocyan. 

Verschiedene Faktoren beeinflussen die Entwicklung von 
Anthocyan. Der Einfluss der Belichtung (Lichtstarke und Tages- 
lange) geht aus Tab. 2 hervor. Der Prozentsatz von Pflanzen mit 
Anthocyan wurde bei zwei Stammen, die nach der Aussaat in 
einer Schale am Fenster angebracht wurden, festgestellt. Der 
Versuch erstreckte sich vom 15/12 1938 — 15/3 1939. Aus der 
Tabelle ist ersichtlich, dass mit zunehmender Lichtstarke und 
Tageslange eine starke Steigerung des Vorkommens von Antho- 
cyan stattfindet. 

Das gleiche Resultat wurde im Thermostat mit variierender 
Belichtungszeit (Tab. 3) ermittelt. 

Auch die Nahrung^menge ubt ihren Einfluss auf die Erschei- 
nung von Anthocyan aus, so wie in Tab. 4 dargestellt. Keine 
Nahrung ergibt das haufigste Vorkommen. Die Erscheinung von 
Anthocyan ist von vielen Faktoren abhangig, und sogar eine sehr 
kleine Variation derselben wird den Prozentsatz erheblich ver- 
schieben. Die Moglichkeit, das Vorkommen von Anthocyan in 
der Echtheitskontrolle zu verwenden, besteht daher sicher nicht; 
allerdings wird die Methode zu unzuyerlassig und beschwerlich 
werden. 

Behaarung — Richtung der Haare. 

Die Behaarung des Blattstieles variiert von ganzlich angedriickt 
mit Cbergangsformen bis ganzlich ausstehend Oder nach unten 
gerichtet. Bei den vorgenommenen Untersuchungen wurde die 
Richtung der Haare in zwei Gruppen eingeteilt, *d. h. eine »aus- 
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stehende» und eine »nicht ausstehende» Gruppe. Fig. 2 zeigt den 
Entwicklungsgrad der Pflanzen zur Zeit der Ziihlung und Fig. 1 
Blattstiele mit ausstehenden Haaren, Ubergangsform und ange- 
driickten Haaren. Die zwei letzteren Formen werden zur Gruppe 
der »nicht ausstehenden» hingerechnet. 

Der Prozenlsatz von Pflanzen mit ausstehenden Haaren wurde 
an den in Dancmark am meisten benutzten Stammen festgestellt. 
Wie aus Tab. 5 ersichtlich, ist die Variation zwischen den Stam- 
men erheblich, von 0 % bis etwa 90 %. 

Jedc Probe wurde zweimal gezahlt; dcr Prozentsatz von Pflan- 
zen mit ausstehenden Haaren ist aber verschieden in den zwei 
Perioden. Aussere Bedingungen haben eine Rolle gcspielt; welche 
muss aber durch spatere Untersuchungen festgestellt werden. 
Veranderung des Prozentsatzes von ausstehenden Haaren im 
Laufe des Sommers konnte an einein einzigen Stamm, der in 
alien vier Perioden als Massprobe mitgenommen worden war, 
nachgewiesen werden. 

Zahlperiodc.. .. 

Friihklee Tystofte I, D. L. F. 1939 . 4.2^0.80 1.2^0.58 2.6^0.53 6.9^0.9 7 

Aus Tab. 5 geht hervor, dass der Prozentsatz von Pflanzen mit 
ausstehenden Haaren — mit einzelnen Ausnahmen — steigt und 
fallt, so wie bei der Massprobe festgestellt. 

Im grossen und ganzen herrscht auch zwischen den verschiede- 
nen Partieen des gleichen Stamms eine gute Cbereinstimmung. 

Fig. 3 stellt einen Vergleich zwischen dem experimentellen und 
dem theoretischen Mittelfehler dar, beide an 625 Pflanzen berech- 
net. Der experimentelle Mittelfehler ist im grossen und ganzen 
von gleicher Grosse wie der theoretische, und die mit der Bestim- 
mung des Prozentsatzes von Pflanzen mit ausstehenden Haaren 
verbundene Sicherheit muss deshalb als geniigend betrachtet 
werden. 

Um eine Eigenschaft in der Echtheitskontrolle benutzen zu 
konnen, muss 1) die Variationen geniigend gross, 2) die Untcr- 
scheidung zwischen den zwei Gruppen sicher und 3) der Einfluss 
ausserer Bedingungen nicht zu gross werden. Die zwei ersten 
Punkte zeigten sich in diesen Versuchen befriedigend. Dagegen 
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ist aber der Blinfluss der ausseren Bedingungen ziemlich gross; 
werden sie aber verhaltnismassig konstant gehalten, z.B. in einem 
Gewachshaus, so dass alle Proben, die angeblich aus einem be- 
stimmten Stamm sind, den gleichen Bedingungen wie eine be- 
kannte Probe dieses Stamms, die als Massprobe mitgenommen 
wird, ausgesetzt werden, wird es moglich, eine Echtheitskon- 
trolle durchzufiihren. 
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Nenere Untersuchiingen zur Physiologic der 
Keimung. und ihre Bedeutung fur die 
Samenkontrolle. 

Von 

Paul Froschel. 

Es ist einc geniigend bekannte Taisache, dass die Keimpro- 
zentbestimniungen der Samenkontrollstationen hinsichtlich ein 
und desselben Musters betrachllich von einander abweichen 
kdnncn, ja dass selbst Differenzen von 20 % und mehr keine 
alizu grosse Seltcnheit sind. Trotz inlernationaler Regelung der 
Vorschriflen fiir die Priifung von Saatgut war es bisher nicht 
inoglich, diesc Differenzen zum Verschwinden zu bringen, was 
uiiiso mehr Wunder nehmen muss, als die Technik der Samen- 
konlrolle als cine relativ einfachc bezeichnel werden muss. 

Es ist die Absicht der folgenden Zeilen, die Aufmerksamkeit 
der Sainenkontrollpraktiker auf einige pfianzenphysiologischedel 
Tatsachen zu lenken, die erst in jiingster Zeit genauer studiert 
worden sind, und die vielcs — wenn nicht alles - zur Aufkliirung 
der soeben erwahnten Differenzen beitragen konnen. 

In den folgenden Darlegungen soil das relevante pflanzenjihy- 
siologischc Tatsachenmaterial nur in gedrangter Kiirze mitgeteilt 
werden — der naher Interessierte sei auf die Literatur verwie- 
sen. Das Hauptgewicht der vorliegenden Abhandlung wird auf 
die Auswertung des exponierten Tatsachenmaterials fiir die 
Fragen der Samenkontrolle gelegt werden. 

1. Keimungshemmende Stoffe in Samen. 

Fiir eine bestimmte keimungsphysiologische Untersuchung 
war mir verschiedencs Samenmaterial iiberlassen worden. So 
verfiigte ich u. a. iiber zwei Muster von Rotklee, das eine mit der 
Bezeichnung »Keimprozent 88, Erntejahr 1936» das andere mit 
der Bezeichnung »Keimprozent 4, Erntejahr unbekannt.» Zweeks 
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Verifizierung der angegebenen Keimprozente warden die Samen 
in usueller Weise auf mit Filterpapier bedeckte Glasplatten aus- 
gelegt. Die Wasserversorgung der Filterpapiere erfolgte durch 
Saugstreifen, die zu links von den Glasplatten befindlichen Was- 
serbehaltern fuhrten. Das Muster mit der Deklaration 4 % ergab 
tatsachlich ein entsprechendes Keimprozent.« Das Muster jedoch 
mit der Bezeichnung 88 % ergab einmal 20 %, ein anderes Mai 
77 %. Ich wollte daher dieses Muster schon als ein unbrauch- 
bares Gemengsel verschiedener Sorten beiseite legcn, als einc 
genaue Durchsicht dcr Versucbsprotokolle Folgendes an den Tag 
brachte. 

Bei der Keimprozentbestimmung mit dem Resultat 77 % war 
der 88 %ige Klee allein auf einem Filterpapier gelegen, bei 
der Keimprozentbestimmung mit dem Resultat 20 % hingegen 
war er zusammen mit dem 4 %igen Klee auf einem Filter- 
papier gelegen, und zwar so, dass das von der linken Seite kom- 
mende Wasser erst den 4 %igen Klee passieren musste ehe es 
den 88 %igen Klee erreichte. Es erhob sich daher die Vermutung, 
dass das Wasser aus den Samen des 4 %igen Klees bestimmte 
Stoffe in Losung brachte und zu den Samen des 88 %igen Klees 
transportierte, Hemmstoffe, die geeignet waren, das Keimprozent 
des 88 %igen Klees gewaltig herabzusetzen. 

Diese Vermutung erwies sich denn auch als richtig. Und wurde 
in der Folge zur absoluten Gewissheit erhoben durch die Resul- 
tate von hunderten Versuchen, die zunachst alle nach dem glei- 
chen Schema eingerichtet wurden. 

Dieses Schema wurde uns schon an die Hand gegeben durch 
die eben beschriebene — ubrigens rein zufallige — raumliche 
und technische Anordnung, die den Hemmungseffekt so klar in 
Erscheinung treten Hess. Diese Anordnung enthalt drei Ele- 
mente: 1. Einseitige Wasserzufuhr, die einen im wesentlichen 
einsinnigen Wasserstrom entiang dem Filterpapier gewahrleistet. 
2. Samen mit hohem Hemmstoffgehalt, die friiher als die Indi- 
katorsamen von dem Wasserstrom erreicht werden und ihre 
Hemmstoffe an ihn abgeben. 3. Indikatorsainen mit hohem 
Keimprozent, die von den Hemmstoffen erreicht werden und die 
auf sie mit einem star ken Verfall ihres Keimprozentes reagieren. 
Es war fiir eine methodische Untersuchung nur mehr notwendig, 
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diesen 3 Elementen noch ein viertes beizugesellen : die Obcrflache 
des Filterpapiers, auf dem sich der Henimungsprozess abspielt, 
zu reglementieren, um halbwegs vergleichbare Hemmstoffkon- 
zentrationen zu erhalten. Daraus ergab sich folgendes, immer 
wieder verwendete einfache Schema der Versuchsanordnung. 

Auf eine Glasplatte wird ein rechteckig zugeschnittenes Stuck 
Filterpapier mit den Dimensionen 2X4 cm so aufgelegt, dass die 
Kante von 2 cm an den Rand der Glasplatte zu liegen kommt. Ein 
Saugestreifen verbindet dieses Filterpapier mit der Wasserquelle. 
Auf dem der Wasserquelle zugewendeten Teil des Filterpapiers 
kommen die den Hemmstoff abgebenden Samen zu liegen, auf 
dem der Wasserquelle abgewendeten Teil legt man die Indika- 
torsamen, beide etwa in der Zahl von 50 Stiick. Ein zweites, 
ebenso adjustiertes Filterpapier dient fiir den Kontrollversuch. 
Auf dieses Papier werden nur die Indikatorsamen gelegt, zwi- 
schen ihnen und der Wasserquelle befindet sich also kein Hemm- 
stoffe abgebendes Objekt. Diese ganz einfache Einrichtung geniigt, 
um die Wirkung von Hemmstoffen, die von Samen abgegeben 
werden, auf andcre Samen, zumindest dem Prinzip nach, zu stu- 
dieren. 

Mit Hilfe dieser Anordnung wurde nun zunachst die keiin- 
iingshemmende Wirkung des 4 %igen Klees auf den 88 %igen 
Klee in wiederholten Versuchen sichergcstellt. Als charakte- 
ristisch fiir den Hemmungseffekt wurde immer wieder befun- 
den, dass nicht nur das Keimprozent, sondern auch die Keim- 
energic der Testobjekte herabgedriickt wird, und dass das 
Wachstum der gegebenen Falles gekeimten Sainlinge retardiert 
wird. 

Von prinzipieller Wichtigkeit war die Feststellung, dass der 
4 %ige Klee seine hcminende Wirkung keinesfalls etwa auf 
Kleesainen beschrankte, Er hemmte im Vorschalteversuch auch 
die Samen (Knauelfriichte von Beta vulgaris und von cca 30 
andern Spezies, die den verschiedensten Familien des Pflanzen- 
reiches angehorten. Die Wirkung der Hemmstoffe ist also nicht 
artspezifisch. 

Die Samen von Beta ihrerseits iibten iibrigens eine viel star- 
ker hemmende Wirkung aus als die des Klees: 20 vorgeschaltete 
Be/a-Saaten iibertrafen — bezogen natiirlich auf die gleichen 
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Testobjekte — an hcmmender Kraft 50 vorgeschaltete Klee- 
samen. Die folgende Tabelle mag daruber Aufschluss geben; 

Kcimprozente 


Species 

ohnc Vor- 
schaltung 

50 Samen von 
4 % Klee 

20 Samen von 
Beta vulgaris 


vorgeschaltet 

vorgeschaltet 

Kochia scoparia 

90 

8 

2 

Amaranthus caudatus 

91 

22 

0 

Gvpsophila elegans 

90 

87 

26 

Melandriiim noctiflonini ... 

100 

17 

0 

Papaver Rhoeas 

23 

0 

0 

Sinapis alba 

83 

60 

0 

Brassjca oleracea 

98 

78 

4 

Capsella bursa pastoris ... 

36 

13 

0 

Cheiranthus Cheiri 

60 

18 

0 

I^pidium sativum 

98 

42 

4 

Alyssum saxatile 

76 

53 

0 

Trifolium repens 

30 

6 

0 

Medicago sativa 

32 

24 

0 

Lopezia racemosa 

42 

20 

0 

Hibiscus Trionum 

34 

24 

0 

Linum usitatis.simum 

82 

74 

60 

Impatiens Balsarnina 

24 

2 

0 

Ipomoea purpurea' 

100 

100 

100 

Antirrhinum Orontiurn .... 

53 

5 

0 

Hyssopus officinalis 

93 

57 

0 

Lactuca saligna 

25 

2 

0 

Helichrysum bracteatura . . . 

72 

46 

9 

Rhagadiolus stellatus 

23 

6 

0 

Phleum pratense 

10 

2 

0 

Festuca pratensis 

24 

7 

0 

Lolium perenne 

Loliura sp. (padelcey-Ray- 

19 

3 

0 

gras 

66 

34 

0 


Man sieht also, dass die allerverschiedensten Samen auf die 
von Trifolium und Beta ausgeschiedenen Hemmstoffe ansprechen. 

Sind andererseits hemmstoffabgebende Samen im Pflanzen- 
reich weiter verbreitet? Nun — ich lieibst konnte bei den Samen 
von mehr als einem Dutzend wahllos herausgegriffener Spezies 
die Abgabe von Hemmstoffen feststeilen. Zusammen mit den 

' Die Hemmung ausserte sich nur in der Retardierung der Keimpflanzen. 
Man muss st&rkcre Vorschaltungen anwenden, um auch das Keimprozent zu 
reduzieren. 
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in der Literalur signalisierten Fallen kenncn wir etwa eine Zwan- 
zigzahl von Hemmstoffdelabgebenden Samen, die von Pflanzen der 
verschiedensten system atischen Stellung staminen* Selbst wenn 
wir die paar Falle ausscheiden, bei denen es sich im morphologi- 
schen Sinne nicht um Samen handelt, so bleibt uns geniigend 
Material iibrig, um den Satz zu formulieren: Das Vorkommen 
von Hemmstoffen in Samen ist eine allgemeine Erscheinung. 

Da die Hemmstoffe stets unter den Bedingungen der Keimung 
in Losung gehen, so diirften wir wahrscheinlich nicht fehlgehen 
mit der Auffassung, dass der erste Schritt zur Keimung in dem 
Inidsunggehen der Hemmstoffe besieht. 

Man kann die Hemmungserscheinung physiologisch exakter 
sludieren diirch Verw^endung von Extrakten» die man aus den 
Samen bereitet. Man braucht dann die Testobjekte nur auf Filter- 
papier zu legen und dieses statt mit Wasser mit einer Hemmsloff- 
losung bestimmler Konzentration zu speisen. Falls die Test- 
objekte auch submers keimen, kann man sie einfach direkt in die 
Hemmstofflosungen werfen. Ich babe besonders viel mit Hemm- 
stofflosungcn aus Saaten von Beta saccharifera gearbeitet. Um 
ein praktisches Normalmaass zu besitzen, wurde eine Hemm- 
stoffldsung, bereitet durch 24-stundige Extraktion von einem 
Teil Beto-Saat mit vier Teilen Wasser bei Zimmertemperatur, 
als Standardlosung eingefiihrt. 100 cm^ dicser Losung enthalten 
1,1892 g an Trockensubstanz, wwon 0,6 480 g auf Asche und 
0,5412 g auf organische Substanz entf alien. 

Mittels solcher Extrakte lasst sich muhelos zeigen, dass der 
Hemmungseffekt von der Konzentration der Hemmstoffldsung 
abhangig ist und dass die Hemmung reversibel ist. Es zeigt sich 
ferner, dass die Hemmstoffe praktisch sofort in Losung gehen, 
denn schon ein 1-Minutenextrakt von Befa-Saaten ist im Stande 
die Keimung vieler Testobjekte gewaltig herabzusetzen. 

Von ganz besonderer Wichtigkeit fiir die hier zu diskutieren- 
den Probleme ist die Frage nach der Empfindlichkeit der Hemm- 
ungsreaktion. Durch Kultur von Samen in einzelnen Tropfen, 
die aus Hemmstofflosungen verschiedener Konzentration bestan- 
den, konnte gezeigt werden, dass die Samen etwa von Melandrium 
noctiflorum noch auf Hemmstoffgehalte von rund ein Gamma 
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per Tropfen mil einem deutlichen Riickgang ihres Keimprozentes 
antworten. Die Empfindlichkeit der Reaktion ist also ausser- 
ordentlich! 

Wenn wir noch erwahnen, dass der Hemmungseffekt sich im 
Dunkeln erheblich abschwacht, so haben wir von den bis heute 
vorliegenden physiologischen Fakta iiber Samenhemmstoffe wohl 
alie jene bier initgeteiit, die fiir die Zwecke dieser Abhandlimg 
relevant sind. 


2. Die Selbst-Hemmung von Saaten. 

Wir wenden uns nunmehr der Kernfrage zu: ist eine Saat im 
Stande sich selbst zu hemmen? Die Frage mag verwunderlich 
erscheinen, war doch die Hemmung eines 88 %igen Rotklecs 
durch einen 4 %igen Rotklee der Ausgangspunkt unserer ganzen 
Untersuchung. Doch muss gesagt werden, dass in diesem Falle 
die beiden Muster von Rotklee so bedeutend in ihrem Kcimpro- 
zent differierteii, so offensichtlich aus verschiedenen Jahrgangen 
stammten, dass man sie, ungeachtet ihrer botanischen Identitat, 
in landwirtschaftlichem und saattechnischem Sinne als verschie- 
dene Sorten bezeichnen muss. Wir wollen also unsere Frage 
genauer formulieren und sie in die Worte fassen: Sind die Samen 
eines und desselben Musters, abkommend von dem gleichen 
Felde und der gleichen Ernte und als solche so recht das Unter- 
suchungsobjekt der Samenkontrollstationen bildend, sind auch 
solche Samen im Stande ‘sich selbst zu hemmen und speziell 
unter den Bedingungen, denen sie bei der Saatkontrolle untcr- 
worfen werden? 

In dem wir diese Frage schon hier als im positiven Sinne ent- 
schieden hinstellen, gehen wir im Folgenden an die Darstellung 
^er verschiedenen Methoden, mit d^ren Hilfe sie gelost wurde. 

Schon bei unsern gewohnlichen Vorschalteversuchen konnten 
wir wiederholt Selbsthemmung beobachten u. z. auf den Filter- 
papierstreifen, die der Kontrolle dienten. Die dort aufgelegten 
Indikatorsamen, in der Regel 50 an der Zahl, zeigten oft Selbst- 
hemmung in dem Sinne, dass die der Wasserquelle entfernter 
liegenden Samen in der Keimung zuriickblieben und auch schw^a- 
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chere Samlinge entwickelten. Ich habe dicse Erscheinung wieder- 
holt sehr ausgesprochen beobachtet, z. B. bei Kochia scoparia, 
Linum usitatissimum und Rhagadiolus stellatus. Aucb der 
88 %ige Klee, wenn man ibn analog wie den 4 %igen Klee vor 
88 %igen Klee scbaltet, erzeugt die Hemmung der mil ibm iden- 
tiscben Indikatorsamen, wenn aucb in scbwacberen Masse als 
der 4 %ige Klee. 

Man kann aber die Selbstbeminung ausgepragter in Erscbei- 
nung rufen durcb die folgende Versucbsanordnung. Man verwen- 
det als Keimbett einen 50 cm langen, nur 1 cm breiten Streifen 
von Filterpapier, auf welcben man die Samen in einer einzigen 
Zeile dicbt nebeneinander, etwa mit 1 mm Abstand, auflegt. Bei 
einer solcben Anordnung bilden die Samen von 


Kochia scoparia 

in 

der Anzabl 

von 

250 

eine 

Reihe 

von 

50 

cm 

Amaranthus caudatus 

» 

>> 

> 

» 

250 

» 

» 


35 

» 

Gypsophila elegans 


>/ 

> 

» 

250 

» 

> 

» 

40.5 

» 

Brassica oleracca 


> 

> 

» 

250 

>/ 

» 

» 

50 

» 

Cheiranlhus Cheiri 

>> 


> 

> 

200 

» 

>> 

» 

54 

» 

Alyssum .saxatile 

» 


» 

» 

250 

» 

» 

» 

52 

» 

Hibiscus Trionum 

A 

> 

> 

» 

200 

» 

» 

>> 

52 


Linum usitatissimum 

> 

> 

> 

» 

220 

» 

» 

» 

52 

» 

Impatiens Balsamina 

» 

<> 

>/ 


200 

» 

» 

» 

52 

» 

Ipomoea purpurea 

» 


>-> 

» 

150 

>> 

» 

» 

52 

» 

Lactuca saligiia 



> 


250 

> 

» 


54 

» 

Bhagadiolus stellatus 

» 

» 

» 

» 

250 

» 

» 


51 

» 

F^olygonum F’agopyrurn 

>> 




90 


» 

» 

91 

» 


Lassen wir nun die Wasserzufubr voin linken Ende des Strei- 
fens kommen, so zeigt sicb bei alien diesen Versucben das gleicbe 
typiscbe Bild: die Keimung beginnt am linken Ende um sicb 
in den folgenden Tagen langsam gegen das recbte Ende fortzu- 
seizen. Je waiter wir nacb recbls geben, desto mebr sink! — 
gleicbe Streifenabscbnitte als Vergleicbsbasis gewablt — das 
Keimprozent, so dass die Reibe immer zabnliickiger wird. Aucb 
die Keimpflanzen bleiben in ibrer Entwicklung immer mebr 
zuriick. Am recbten Ende des Streifens entstebt scbliesslicb 
— als Ausdruck der dort berrscbenden besonders boben Hemm- 
stoffkonzentration — eine Zone von mebreren cm Lange, inner- 
balb welcber alle Samen ungekeimt bleiben. 
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Ein dreimal wiederholter Versuch mil Pacey-Raygras ergab 
im Mittel in den einzelnen Viertel-Teilen des Streifens folgende 
Keimprozente:! 

Istes Viertei: Von 62 Samen 39 gekeimt, d. i. 63 % 

2tes . » : » » » 35 » , d. i. 56.4 % 

3tes > : » » » 16 » , d. i, 25.8 % 

4tes » : » » » 7 » , d. i. 11.3 % 

Das Keimprozent ist also im vierten, ganz rechts gelegenen 
Viertei des Streifens am tiefsten und betragt nur mehr ein 
Sechstel des Keimprozentes des ersten Viertels. In diesem vierten 
Viertei war auch eine am rechten Ende gelegene Zone von mehre- 
ren cm ganz ohne Keimung geblieben. Aber wohlgemerkt : diese 
Samen waren keinesfalls tot. Es geniigte, den Saugestreifen am 
linken Ende zu entfernen und ihn an das rechte Ende zu verla- 
gern^ die Richtung des Wasserstromes also umzukehren, urn ein 
Auswaschen der rechts angehauften Heinmstoffe und ein nor- 
males Auskeimen der vollkominen gehemmten Samen zu erzielen. 

Es ist wichtig, sich bier ein fur allemal klar zu machen, dass 
der geschilderte Effekt auf den streifenformigen Keimbetten, wie 
im iibrigen der Hemmungseffekt bei alien Vorschalteversuchen 
iiberhaupt, der Wirkung von Hemmstoffen und nur dieser zu- 
zuschreiben ist. Der beschriebene Hemmungseffekt kann keines- 
wegs dadurch zu Stande kommen, dass die vorgeschalteten Samen 
den nachgeschalteten etwa das Wasser entziehen oder an diese 
schadliche Stoffwechselprodukte abgeben. Das kann klipp und 
klar dadurch bewiesen w’erden, dass man die Samen vor dem 
Auflegen auf das Filterband durch entsprechende Zeit mit Was- 
ser extrahiert. Die durch diese Extraktion bewirkte Einbusse 
an Hemmstoffen schwacht dann den Hemmungseffekt auf dem 
Streifen gewaltig ab. 

Man kann die Selbsthemmung von Saaten weiter dadurch de-* 
monstrieren, dass man aus ihnen Extrakte bereitet und mit 
diesen ein Filterpapier speist» auf welches man normale, nicht 
extrahierte Samen des gleichen Musters legt. Ein unverkennbarer 

' 250 Samen forroten eine Reihe von 54 cm; es lagen somit auf Jedem 
Viertei von 13.6 cm Lange 62 Samen. Die Keimprozente wurden am Ende 
dcs 7. Versuchstages erhoben. 
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Riickgang des Keimprozentes und des Wachstums der Kcimpflan- 
zen zeigt sich gegeniiber Kontrollen, deren Keimbett mil Wasser 
gespeist wird. 

Endlich kann man die Selbstheminung von Saalen noch durch 
eine Methode zur Darstellung bringen, auf die hicr besonderes 
Gewicht gelegl werden soil, weil sie den bei der Samenkontrolle 
herrschenden Verhaltnissen am nachsten kommt. Es ist die 
Methode der verso hieden grossen Keimbetten. Wenn alle bier 
mitgeteilten Tatsachen und die Folgerungen, die wir aus ihnen 
zogcn, zu Recht bestehen, dann miisste ein und dasselbe Samen- 
muster verschiedene Keimprozente ergeben je nach der Grosse 
des verwendeten Keimbetlee. Denn die Grosse des Kembeltes muss 
notwendig die Konzentration der in ihm zur Abscheidung ge- 
langten Hemmstoffe dclerminicren. 

So haben wir je 100 Samen eines Musters von Beta vulgaris 
auf Filterpapierflachen vom Format 36X36 cm, 18X18 cm, 9X9 
cm und 4.5X4,:) cm in quadratischer Anordnung ausgelegt. Die 
Wasserversorgung wurde auch bier wieder einseitig, von der 
linken Kante kommend, gewahlt, um ein Zusammenschw^emmen 
und Anhaufen der Hemmstoffe zu erzielen. Ein solches muss 
vorziiglich in den rechten Quadrathalften zu crwarten sein. Da 
sich die Ohrflachen unserer Keimbetten wie 64: 16: 4: 1 verbal- 
ten, iniissen die Hemmstoffkonzentrationcn, zumindest in den 
rechten Quadrathalften, sich annahernd wie 1: 4: 16: 64 verhal- 
ten. Bezeichnen wir das Keimprozent der 100 Samen auf der 
ganzen Quadratflache mit S, das dcr 50 Samen auf der linken 
Quadrathalfte mit See und das der 50 Samen der rechten Quadrat 
mit Sr, so kdnnen wir das Resultat des Versuches aus der folgen- 
den Tabelle herauslesen : 


Oherflaclic des 
Keimbettes 

SI 

Sr 

S 

36 X 36 cm 

68 

46 

57 

18 Xl8 cm 

60 

36 

48 

9X9 cm 

68 

30 

49 

4.5 X 4.5 cm 

68 

0 

34 


Man beachte, dass die Keimprozente der rechten Quadrathalf- 
ten nicht nur stets tiefer liegen als die Korrespondierenden der 
linken Quadrathalften, sondern dass sie auch untereinander ver- 
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glichen einen rapiden Verfall, fortschreitend von den grosseren 
zu den kleineren Quadraten, aufweisen. Diese durch Hemmstoffe 
reduzierten Keimprozente der rechten Quadrathalften sind es, die 
das Gesamtkeimprozent S herabdriicken. 

Experimente mil Zuckerriiben-Samen lieferten analoge Ergeb- 
nisse : 

Ein Versuch mil Beta saccharifera (Sorte Schreiber S. K. W. 
Ill) ergab das folgende Resultat: 


Oberflache des 

SI 

Sr 

C 

Keimbettes 

o 

18 Xl8 cm 

60 

52 

56 

9x9 cm 

70 

24 

47 

4.5X 4.5 cm 

58 

12 

35 


Ein weiterer Versuch mit der gleichen 
Ergebnis : 


Sorte lieferte das 


Oberflache des 

SI 

Sr 

Keimbettes 

20X20 cm 

74 

52 

10X10 cm 

74 

28 

5x 5 cm 

52 

14 


s 


63 

51 

33 


Wir wollen noch bemerken, dass innerhalb der rechten Qua- 
drathalften selbst ein ganz besonders starker Verfall des Keim- 
prozentes eintritt in dem Maasse, als man sich der rechten 
Quadratkante nahert. Speziell bei den kleinen Quadraten findet 
man dann die letzten 2 oder 3 Reihen (20 bis 30 Samen) iiber- 
haupt ungekeimt. 

Versuche iiber die Keimprozente von Gramineen in verschieden 
grossen Keimbetten ergaben ganz analoge Resultate, deren zahlen- 
massige Werte in Spezialpublikationen veroffentlicht werden 
sollen. 


3. Die Bedeutung der Befunde fur die Samenkontrolle. 

Nach den im vorigen Abschnitt geschilderten Versuchen kann 
kein Zweifel dariiber bestehen, dass ein homogenes Saatgut ver- 
moge seiner in das Keimbett abgeschiedenen Hemmstoffe sich 
selbst hemmen, sein eigenes Keimprozent herabdrucken kann. 
Die einseitige Wasserzufuhr war es, die diese Verhaltnisse klar 
zuin Vorschein kommen Hess. Und offenbar ist es die Seltenheit 
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der Anwendung einer solchen Wasserversorgung, die bisher die 
Selbsthemmung von Saatgut den Augen der Praktiker entzo- 
gen hat. 

Wenn wir nun sehen, dass ein und dasselbe Saatgut — eine 
geziichtete Sorte wie Beta saccarifera Schreiber S. K. W. Ill — 
unter ganz gleichen ausseren Bedingungen die Keimprozente 63, 
51 und 33 liefern kann und dies nur in Abhangigkeit von der 
Grosse des Keimbcttes, ja wenn wir sehen, dass in verschiedenen 
Raumen eines und desselben Keimbettes verschiedene Keimpro- 
zente sich etablieren konnen je nach der raumlichen Lage der 
Samen zu einander und zur Wasserquelle — dann miissen wir 
uns fragen : welches von diesen Keimprozenten ist nun das 
»Richtige»? 

Gewohnt, das Keimprozent eines Saatgutes als eine ihm in- 
harente, es charakterisierende Eigenschaft zu hetrachten, miissen 
wir uns fragen, oh durch solche variable Befunde, die wir zudem 
noch ad libitum provozieren konnen, der Begriff des Keimpro- 
zentes nicht iiberhaupt problematisch wird. 

Das ist nun natiirlich nicht der Fall. Unter dem Keimprozent 
verstehen wir die Hundertzahl von Samen, die keimen, im Gegen- 
satz zum Rest, der als tot angCvsehen wird. Dies ist eine Defini- 
tion und als solche durch ein empirisches Faktum nicht attakier- 
bar. Wohl aber miissen wir uns klar machen, dass wir unter 
Keimprozent eigentlich das hiologische Keimprozent verstanden 
wissen wollen, welches wir vom praktischen Keimprozent unter- 
scheiden miissen. Dieses praktische, unter den reglementierten 
Verhaltnissen der Samenkontrolle erhobene Keimprozent muss 
sich nun mit dem biologischen Keimprozent keineswegs decken 
— unsere Versuche bew^isen es und die Unstimmigkeiten zwi- 
schen den Kontrollstationen wie die Streitigkeiten zwischen den 
Handlern sind nur eine fortlaufende Illustration dieser Tatsache. 

Gestiitzt auf unsere Versuchsergebnisse konnen wir nun mit 
einer an Sicherheit grenzenden Wahrscheinlichkeit annehmen, 
dass der Faktor »Hemmstoffe im Keimbett» eine der Haupt- 
ursachen der Inkongruenz zwischen praktischem und biologi- 
schem Keimprozent ist. 

In dem Bestreben, durch Ausschaltung aller Fehlerquellen die 
praktischen Keimprozente moglichst nahe an die biologischen 
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heranzubringen — ein Bestreben, das implizite die Resultate der 
einzelnen Stationen zur Koinzidenz bringen muss — wird man 
sich daher mit der Frage hefassen miissen, was in Hinsicht auf 
die Fehlerquelle )>Hemmstoffe» zu geschehen hat. 

Fiir die Verhaltnisse bei der Samenkontrolle ist es nun vor 
allem charakteristisch, dass die Wasserzufuhr meistens nicht 
einseitig, sondern allseitig, durch Befeuchten des Keimbetles von 
unten her erfolgt. In diesem Falle werden sich daher die Hemm- 
stoffe nicht in mehr oder minder markanten Zonen, sondern 
in unrcgelmassigen Flecken im Keimbett ansammeln. Man 
wird zugeben, dass bei der Empfindlichkeit der Reaktion 
die Anhaufung von einigen zehntausendstel Gramm Hemm- 
stoff an einer Stelle geniigen kann, um die Keimung des dort 
licgenden Samens zu vereiteln und ihn uns als tot vorzutauschen, 
wo in Wahrheit nur von einer Keimungsheinmung, die zudem re- 
versibel ist, die Sprache sein kann. Bei einem kleinen Keimbett 
wird ferner die Konzentration der Hemmstoffe grosser sein als 
bei einem grossen Keimbett und die Fehlerquelle wird reichlicher 
fliessen. Und wenn wir uns noch erinnern, dass der Hemmungs- 
effekt verschieden stark ausfallt, je nachdem die Hemmung bei 
Licht Oder Dunkel erfolgt, so ist die Zahl der bis heute unkon- 
trollierten Variabeln, die Einfluss auf die Gestaltung des prakti- 
schen Keimprozentes nehmen, noch um eine vermehrt. 

Die Hemmstoffe werden nach dem Gesagten das praktische 
Keimprozent nicht immer in gleichem, sondern in verschiedenem 
Maasse beeinflussen, je nachdem die Art der Wasserzufuhr, die 
Keimbettgrosse und die Beleuchtungsintensitat mitspielen. Und 
es erhebt sich die Frage, ob und wie diese 3 Faktoren zu regie- 
mentieren waren. 

Vielleicht ist es aber richtiger die Frage aufzuwerfen, ob es 
nicht am einfachsten ware, die Hemmstoffe iiberhaupt aus dem 
Saatgut zu entfernen, sei es, bevor man noch die Samen zur Keim- 
ung auslegt, sei es wahrend des Keimungsvorganges selbst. 
Konnte man die Art und Weisc einer solchen Eliminierung der 
Hemmstoffe in geeignete Bahnen lenken und verpflichtend vor- 
schreiben, so ware man dem erstrebten Ziele auf die einfachste 
Weise um einen grossen Schritt naher gekommen. 

Wir haben oben gehort, dass bei unsern Streifen-Versuchen 
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der Hemmungseffejct wesenllich abgeschwacht wird, wenn man 
die Sanien vor dem Auslegen durch entsprechende Zeit mit Was- 
ser extrahiert. Der Weg einer Vorextraktion der Saaten erscheint 
also im Prinzip geeignet, die Hemmstoffe auszuscheiden. Es be- 
diirfte allerdings noch vieler Detailuntersuchungen, uin liber die 
Art und Weise einer solchen Vorextraktion ins Reinc zu kom- 
men. 

Viel einfacher erscheint der Weg, die Hemmstoffe untcr den 
normalcn Keimungsbedingungen aus dem Keimbett zu cntfernen, 
indem man eine einseitige Wasserversorgung verpflichtend vor- 
schreibt und die in Losung gegangenen Hemmstoffe auf einem 
Annex des Keimbettes, einem Hemmstoff-Fanger, zu einer das 
Keimprozent nicht mehr influenzierenden Ansammlung bringt. 

Urn mich von der prinzipiellen Moglichkeit eines solchen 
Weges zu iiberzeugen, wurde der folgende Versuch eingeleitet: 

3 Filterpapiere mit den Formaten 5X5 cm, 5X7,5 cm und 
5X10 cm werden dcrart auf eine Glasplatte gelcgt, dass je eine 
5 cm-Kante an dem linken Rand der Glasplatte zu liegen kommt. 
Von jedem Filterpai)icr fiihrt ein Saugestreifen zu je einem links 
von der Glasplatte postierten Wasserrescrvoir. Das Filterpapier 
5X5 wird mit 100 Samen von Beta saccharifera beschickt (es 
wurde mit der Sorte Schreiber S. K. W. Ill gearbeitet), die in 
10 Reihen zu 10 Samen quadratisch angcordnet dies Flache eng 
gedrangt bedeckcn. Vom Filterpapier 5X7.5 wird der linke Teil 
ini Ausmaasse von 5x5 in genau gleicher Weise mit 100 Samen 
beschickt, so dass rechts von diesem eigentlichen Keimbett eine 
Flache im Ausmaasse 5x2.5 von Samen frei bleibt. Dieser freie 
Raum dient als Hemmstoff-Fanger. Vom Filterpapier 5X10 wird 
wieder nur der linke Teil im Ausmaasse 5X5 mit 100 Samen be- 
schickt, der rechte Teil im Ausmaasse 5X5 bleibt wieder als 
Hemmstoff-Fanger frei. Wir haben also drei genau gleich grosse 
Keimbetten von 5X5 cm, von denen eines keinen freien Platz 
fur Hemmstoffe hat, wahrend bei den beiden andern Hemmstoff- 
Fanger von 12.5 cm- resp. 25 cm- vorhanden sind. 

Wir geben im Folgenden die Resultate des Versuches wieder, 
indem wir bemerken, dass die parallel zur linken Kante liegen- 
den Samenreihen von der Wasserquelle weg mit den Zahlen 1 
bis 10 numeriert sind. 
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Auflagcflache 

der 

Samen 

Flache des 
Hemmstoff- 
Fangers 

SI 

Sr 

' S 

Zahl der Keimungen in 
den Reihen 

5X5 


48 

10 

29 

6 

5 

7 

8 9 10 

5X5 

12.5 cm2 

56 

16 

36 

4 

3 

1 — — 

5X5 

25 cm2 

48 

38 

43 

5 

5 

4 3 2 


Der Versuch zeigt uns auf das Eindringlichste, wie die Mog- 
lichkeit einer Ansammlung der Hemmstoffe ausserhalb des eigent- 
lichen Keimbettes das Keimprozent sofort in die Kobe bebt. 
Diese Hebung des Keimprozentes wird vorziiglicb verursacbt 
durcb die zunebmenden Keimungcn in den recbten Quadratbalf- 
ten (Reiben 7 — 10), aus denen die Hemmstoffe in den Fanger 
abf Hessen konnen. Es wird durcb Einricbtung einseitiger Was- 
serzufubr und eines Hemmstoff-Fangers eben jene Feblerquelle 
eliminiert, die bei der usuellen allseitigen Wasserzufubr das 
Keimprozent in umso undurebsicbtigerer Weise influenziert, als 
das Keimbett gleicbzeitig Hemmstoff-Fanger ist. Der Versucb 
wirkt umso iiberzeugender, als durcb Wabl kleinster Keimbetten 
die Feblerquelle »Hemmstoffe» maximal gemacbt wurde. 

Die Moglicbkeit, sicb von dem Einfluss der Hemmstoffe auf 
das Keimprozent durcb Einricbtung einer einseitigen Wasser- 
versorgung und eines Hemmstoff-Fangers iinabbangig zu macben, 
ist also im Prinzip gegeben, 

Icb boffe im Vorstebenden die Bedeutung der Hemmstoffe fiir 
die Samenkontrolle ins ricbtige Licbt geriickt zu baben. Die For- 
mulierung und Ausarbeitung aller weiteren Probleme muss nun- 
mebr der Kompetenz der Samenkontrollpraktiker unterordnet 
werden, die allein die notige Vertrautbeit mit den Metboden und 
Objekten der Samenkontrolle baben. Der Pbysiologe aber, der 
von solcben Arbeiten der Praktiker die interessantesten Fakten 
fur seine Wissenscbaft erwarten darf, wird von seinen Interessen 
in andere Ricbtungen der Forscbung getragen. 

Alle Arbeiten, auf die sicb die vorliegende Abbandlung stiitzt, 
wurden im Botaniscben Institut der Universitat Gent, Afdeeling 
Pbysiologie, durcbgefiihrt. Deni Cbef dieses Institutes, Herrn 
Prof. Dr. G. L. Funk e, fiir die ausserordentlicbe Gastfreund- 
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schaft wie fur das raeinen Arbeiten entgegengebrachte Interesse 
auch bier herzlichst zu danken, ist mir ein aufrichtiges Bedurfnis. 

Bruxelles, Oktober 1941. 
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How are the different Seed Species Classified in 
the Purity Analysis by the Seed Testing 
Stations all over the World? 

By 

K. S.IELBY and Chr. Stahl, 

Copenhagen. 

* 

As a link of the efforts to obtain better agreement between 
analysis results reported by different Seed Testing Stations all 
over the world for use in the international seed trade, the de- 
termination of weeds in connection with the purity analysis 
has been subject to discussion at the various International Seed 
Testing Congresses held since 1921. 

In a paper entitled: » Should not the reports on the purity of 
seeds indicate expressly the percentage by weight of seeds and 
the names of those most plentiful in the samples analysed; and 
what species are to be described as weeds ?» read at the Inter- 
national Seed Testing Congress at Cambridge in 1924 by Profes- 
sor L. Bussard, the former director of the Seed Testing Station 
in Paris, he answered the question: What should be considered 
as weeds? as follows: »In our opinion every extraneous plant 
in a crop is a weed, such as barley among oats, etc. But the term 
»weeds» can be restricted to meaning only plants of no cultural 
value, distinguishing between useful and noxious seeds, this 
being the interpretation we shall adopt, and the most generally 
admitted one.» He found however that the limits between »useful 
seeds* and »noxious seeds* were not always strictly defined; 
for instance, in the U. S. Seed Importation Act of 1912 forage 
plants such as Yellow Trefoil {Medicago lupulina) and Kidney- 
vetch {Anthyllis vulneraria) were counted as weeds. 

On the basis of questionnaires circulated by the late Director 
K. Dorph-Petersen, Copenhagen, Professor Bussaro presented 
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a list of the extraneous species which were most frequently and 
abundantly found in North and Central Europe (inch South 
France and North Italy) as well as America and which in his 
opinion should be named as weeds in the analysis reports, 
possibly together with an indication of their quantity, but of 
other species too of more local interest mention would in certain 
cases be necessary. One of his concluding remarks runs as 
follows: »Finally, when any one kind of weed seed is present in 
appreciable quantities in a sample of seed it should figure in the 
report with its name and weight. » 

At the Seed Testing Congress in Rome in 1928 the weed 
question was anew the order of the day, since both Professor H. 
WiTTt:, Stockholm (»Ought the Content of Weed Seeds in a Seed 
Sample to he expressed in Percentage by Weight or in Number 
per kg?»), Professor Fr. Todaro, Bologna (»Should the weed 
seed content be expressed in analysis-certificates as a percentage 
or as the actual number found?» and »What species ought to 
be considered in international trade as good seeds and as Weeds 
respectively ?») and Professor L. Bussard read papers on this 
subject, the lastmentioned on »Analysis of Purity of Seeds. 
(Determination by weight or by number of the proportion of 
noxious seeds). » He said for instance: »But having adopted 
this system (i. e. indication of the number of weed seeds in the 
samples) it remains to decide what species shall be considered 
as weeds. » Directions in this respect were not however outlined 
or adopted. 

The first International Rules for Seed Testing which were 
adopted by the International Seed Testing Association in their 
General Assembly in Wageningen in July 1931, contain the 
following paragraph concerning the determination of weed seeds 
(Chapter III. »Purity» C. 3) ; 

»Seeds of plants recognized by law or official regulations or 
by general usage as weeds shall be considered »weed seedsy>. 
Universally accepted distinctions are not possible between weed 
seeds and crop seeds, since a plant species may be a harmful 
weed in one place and a useful crop plant in another. Therefore, 
seeds of plants generally considered crop plants, but in certain 
countries regarded as weed, should be listed by each laboratory.^ 
And finally: »When any one of the kinds of extraneous matter 
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constitutes more than about one per cent, the percentage by 
weight shall be recorded.^ 

This means in fact that the first step was taken to make 
analysis reports on one and the same lot issued by different 
Seed Testing Stations more comparable. 

At the next International Seed Testing Congress held in Stock- 
holm in 1934 Dr. W. J. Franck, Wageningen, emphasized the 
necessity of having compiled a list of those species which in 
general were considered as crop seeds though by some Stations 
as weeds, and Director Dorph-Petersen suggested that, on behalf 
of the Association, questionnaires should be sent out to form 
the basis for the drawing up of lists comprising ( 1 ) those species 
considered as weeds by all Seed Testing Stations and (2) species 
counted as crop seeds by some Stations and as weeds by others. 

In accordance herewith, under the date of the 22nd October 
1936, a letter was circulated to all the members of the Inter- 
national Seed Testing Association (about 140 Stations) together 
with a list of 196 species of weed seeds found in 3729 samples 
of agricultural seed examined by the Danish State Seed Testing 
Station during the years 1927 — 28 and 1930. The Stations were 
asked to cross out the names of those species which, on de- 
termining the purity, they would consider as crop seed and 
add new names of species counted as weeds. 

Besides, at the Stockholm Congress the Rule saying that when 
any one of the kinds of extraneous matter constitutes more than 
about 1 %, the percentage by weight should be recorded, was 
altered as follows: 

^Therefore, seeds of plants which are generally considered as 
crop plants, but in certain countries regarded as weeds, should 
be recorded separately as a percentage on the analysis certifi- 
cate.» 

The afore-mentioned letter was answered by the 52 Stations 

recorded in the Table (p. p ), but due to the illness of Mr. 

Dorph-Petersen the material was not elaborated prior to the 
International Seed Testing Congress at Zurich in July 1937. A 
brief communication to this effect was given by Chr. Stahl who 
for the rest promised that an elaboration of the material should 
take place and a survey of those species which were subject to 
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a varying judgment at the different Seed Testing Stations, 
should be published. 

In 1939 the material was gone through and, under the date 
of the 26th October 1939 a List (I) was sent to the partakers 
in the inquiry together with an alphabetically arranged List (II) 
of all the species, about 1200, added to the very first list by the 
52 Stations. The Stations were asked to go through List II and 
advise us whether they would count some of these species as 
crop seeds, when they occurred as extraneous seeds in the 
samples and then what species. 

The latter request was replied to by the following nineteen 
Stations : Stockholm, Copenhagen, Riga, Dublin, Hamburg, Danzig, 
Halle a/s., Jena, Miinchcn, Linz a. D., Wien, Modena, Bologna, 
Ottawa, Colorado, Missouri, Kentucky, Virginia and Kurashiki. 

The first part of the task undertaken by Mr Dorph-Petersen, 
\iz. the drawing up of a list of those species considered as weeds 
by all Stations appeared so comprehensive and difficult, not to 
say impossible, to realize that we have chosen to concentrate 
our efforts on the second part, viz. the compilation of a list of 
species considered as crop seeds by some Stations and as weeds 
by others, and which accordingly give rise to non-uniform ana- 
lysis results. Hence the below-mentioned survey is given. In the 
Table those species are gathered which are designated as crop 
seeds by more than one Station while, in deference to the space, 
species considered as crop seed by a single Station only, are 
recorded in the subsequent list. It has been endeavoured to 
arrange the Stations in deference to their geographical situation. 
The signs used are as follows: o which means that the species 
in question is counted as weed; 4- which means that it is counted 
as crop seed, and — which means that the attitude of the Station 
is unknown to us. In the List, those species towards which we 
do not know the attitude of more than the afore-mentioned 
nineteen Stations are marked by the sign § before their names, 
while the sign + means that these 19 Stations as well as the 
Stations indicated in brackets have taken up their attitude 
towards the species in question. 

It should be premised that it is with certain hesitations and 
reservations we publish the material, well knowing that it is 
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Weed seed. X = Crop seed. — Attitude unknown. 
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) — Weed seed. X = Crop seed. — = Attitude unknown. 

) Crop seed when found in horticultural seed. — 

) Whether weed or crop seed is depending on the locality. 
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Weed seed. X Oop seed. — - Attitiiue unknown. 
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beset with obvious defects and uncertainty. For instance, mention 
may be made that the lists sent out were not provided with author 
names which — as pointed out by a few partakers in the inquiry 
— renders the identification of synonyms difficult. Further it 
may be mentioned that the list of 196 species circulated by the 
Copenhagen Station by far may claim to be called exhaustive and 
the minor part only of the Stations have announced their view 
on the other 1200 species. 

Moreover, mention must be made that the answers received 
are not always absolutely clear so that one or other misunder- 
standing may have easily slipped in. 

Finally, let it be remembered that the last application was sent 
out three years ago so that, in the meantime, the view of what 
should be considered as crop seeds and weeds respectively may 
have undergone some changes. Alone the altered political con- 
ditions may be responsible for such. 

However, when the material is published in spite of these 
objections and other sources of error we do it in the hope that, 
notwithstanding all these shortcomings, it might be of some 
use to the Seed Testing Stations. 

Species considered as crop seed by the below-mentioned Stations 
except those in the brackets. 

The species non-marked are those counted as weeds by all the 
fifty-two Stations, except those recorded in this List. — The 
species marked with the sign § are those counted as weeds by 

the nineteen Stations mentioned on p except those recorded 

below. — The species marked with the sign + are those counted 
as weeds by the afore-mentioned nineteen Stations as well as 
those indicated in the brackets, however with the exception of 
those recorded outside the brackets. 

Alyssum calycinum L.; Colorado. 

Amaranthus caudathus L. : Kurashiki. 

+ Andropogon furcatus (Syn.: A. provincialis Lam.) : Kentucky 
(North Dakota). 

+ Argemone mexicana L. : Kurashiki (Budapest). 

§ Barbarea praecox Lge (Syn.: B. vulgaris R. Br. v. acidula 
Hartm.) : Kurashiki. 

Briza media L. : Dotnuva. 
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Bromus hordeaceus L. : Riga. 

B. secaliniis L. : Modena. 

B. sterilis L. : Colorado. ^ 

+ B, unioloides (Willd.) H. B. K.: Missouri (Torun, Budapest). 
§ Cassia Tara L. : Kurashiki. 

Centaurea cyanus L. : New Jersey. 

4- Chaerophyllum bulbosum L. : Riga (Budapest). 

Cichorium Intybus L. : Moscow. 

S Coreopsis tinctoria Nutt.: Kurashiki. 

+ Dactyloctenium aegypthim (L.) Richt. : Kentucky (Rehoboth, 
Giza ) . 

+ Datura stramonium L.: Modena (U. S. Dep. of Agr., Giza). 

-f Dipsacus fulloniim Mill.: Kurashiki (Stettin). 

S .D. silvestris Huds.: Kurashiki. 

§ Euphorbia cyparissias L.: Kurashiki. 

8 E, marginata Pursch. : Kurashiki. 

8 Festuca gigantea (L.) Vill.: Modena. 

8 F. octoflora Watt.: Missouri. 

4* Gaillardia aristata Pusch: Kurashiki (North Dakota). 

Galega officinalis L,: Modena. 

Geum rivale L. : Colorado. 

§ Guizotia oleifera DC. (Syn.: G. abyssinica | L. fil.| ('ass.): 
Wien. 

8 Helenium tenuifolium Nutt,: Kurashiki. 

-f Hyoscyamiis niger L. : Kurashiki (Tallinn, l^rno, Praha, Bra- 
tislava, Kosice, Torun, Budapest, Zagreb). 

4- Kochia scoparia (L.) Schrad.: Kurashiki (Budapest, (liza). 

4- Lavandula officinalis Chaix. : Riga (Stettin). 

4- Lepachys pinnata Torr. & Gray: Kurashiki (Minnesota). 
Lychnis flos-ciiculi L. : Colorado. 

Lycopus europaens L.: Colorado. 

4- Malva silvestris L. : Kurashiki (Budapest, Giza). 

§ M. verticillata L. : Kurashiki. 

+ Medicago arabica (L.) All.: Colorado (U. S. Dep. of Agr.). 

4- M. denticulata Willd'. (Syn.: M. hispida Gaertn.) : (k)lorado 
(Tallinn, Torun, Budapest) U. S. Dep. of Agr.). 

4- Muscari comosus (L.) Mill,: Kurashiki (Budapest). 

§ Nigella damascena L.: Kurashiki. 
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-f Ononis spinosa L.: Kurashiki (Budapest). 

+ Panicum colonum L.: Missouri (Aas, U. S. Dep. of Agr., Reho- 
both, Giza). 

+ Poa triflora Gil.: Missouri (Minnesota). 

+ Portulaca oleraea L. : Riga (U. S. Dep. of Agr., Rehoboth, 
Giza). 

Potentilla anserina L. : Colorado. 

P. norvegicQ L.: Colorado. 

P. palustris (L.) Scop.: Colorado. 

+ Poterium sanguisorba L. : Paris (Moscow, Budapest). 

Salvia pratensis L. : Colorado. 

S, verticillaia L. : Colorado. 

Set aria viridis (L.) PB.: Wageningen. 

§ Solidago canadensis L. : Kurashiki. 

+ Spinacia glabra Mill.: Ijnz a. D. (Giza), 

Torilis anthriscus (L.) C. C. Gmel.: Colorado. 

§ Tragopogon porrifolius L.: Kurashiki. 

+ T. pratensis L. : Kurashiki (U. S. Dep. of Agr.). 

+ Valeriana officinalis L. : Modena (Brno, Praha, Bratislava, 
Kosice). 

+ Vida grandiflora Scop.: Modena (Sofia, U. S. Dep. of Agr.). 
Vida sepium L. : Jena. 

+ Viscaria vulgaris Bernh.: Kurashiki (Brno), Praha, Bratislava, 
Kosice). 

Together with the lists several Stations gave certain comments: 
for instance, the Seed Testing Stations of Stettin and Wien 
remark that the list circulated in 1936 does not include the names 
of weed seeds characteristic of South European, Mediterranean 
and East. European provenances, and Linz suggests that the list 
should be arranged according to flora regions so that the pro- 
posed list of weed seeds should gfve a survey also of the pro- 
venances and the species characteristic in this respect. 

To this we would like to remark, partly that the material at 
hand is too incomplete for this purpose ‘and partly that the com- 
position of a provenance list is lying outside the frames of the 
present task. Such a compilation must be taken up as a special 
work when the war is over one day and the connection between 
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the members of the International Seed Testing Association from 
all parts of the world re-estabilished. 

Concerning the definition of crop seeds and weeds respectively 
the following quotations should be given: 

Aas: »As you may see, we follow in general the same Rules as the 
(Copenhagen Station in respect of distinguishing between extraneous 
crop seeds and weeds. When, contrary to your Station, we count 
Melilotus, all Trifolium species, the Glyceria species and some less 
frequent grass species as crop seeds this is accounted for by the fact 
that our seed law draws up very narrow limits for the weed seed 
content of our most important meadow plants. Our general view of 
the question is that, with our strict seeds act, we should not designate 
as »weeds» more species than absolutely necessary. According to this 
principle we consider species of no special harm in field or meadow 
as extraneous crop seed even though they may not be grown as crop 
seed or kept on sale. From this point of view it may perhaps look 
strange that we do not count Lathy rus and the Vida species listed as 
extraneous crop seeds, but the reason is that in Norway these species 
occur in springwheat where they do not act as weeds only but also 
spoil the flour.» 

Wien: »Meines Eraehtens miissten die Samen aller jener Pflanzen, die 
irgendw’o im grdsseren Masstabe durch feld- und gartenmassigen Anbau 
geerntet werden und fiir Saatzwecke im Handel auf den Markt kom- 
men, als Kultursameu angesprochen werden. Aus den Kulturpflanzen 
auszuscheiden wiiren solche Arten, deren Samen von gelegentlich vor- 
kommenden wildwachsenden natiirlichen Bestiinden ahgeerntet und in 
den Handel gebracht werden. Ein Beispiel hierfiir ware z. B. Trifolium 
parviflorum, der von wildwachsenden Bestanden auf Salzboden in 
Ungarn abgeerntet und nach Reinigung auf den Markt angeboten wird. 

Aus der Liste II habe ich ein Verzeichnis jener Pflanzenarten zusam- 
mengestellt, iiber deren Kennzeichnung als Kulturpflanze hieramts kein 
Zweifel besteht, da disse Arten sowohl bei uns, als auch in anderen 
Landern fur Nutzungszwecke angebaut und ihre Samen auch gehandelt 
und feilgehalten werden. Bei vielen Arten kommt es allerdings vor, 
dass sich die wildwachsende Pflanzenform von der kultivierten Abart 
wesentlich unterscheidet z. B. bei Cichorium intyhus, am Samen selbst 
Jedoch keine Unterscheidiingsmerkmale erkennbar sind. Da ist es na- 
tiirlich schwer, eine Entscheidung zu treffen. Man wird dann jeden- 
falls andere Urnstade, wie die Moglichkeit des Vorkommens dieser 
Pflanzenart in bestimmten Pflanzenassoziationen, heranziehen niiissen. 
Letzten Endes bleibt fiir solche zweifelhafte Falle noch immer die 
Moglichkeit offen, auf einem der nachsten Kongresse eine Diskussion 
hieruber abzuhalten und eventuell eine Entscheidung durch Abstim- 
mung zu treffen.» 
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Brno: »Eine Schwierigkeit machen jedenfalls diejenigen Pflanzen, 
die in Kulturform und auch in wilder Form vorkomraen, wobei noch 
zwei Falle moglich sind: 1) dass die wilde Form von der Kulturform 
ganz verschieden ist (z. B. Daucus carota, Cichorium intybus und 
ahnliche), 2) dass die wilde Form von der Kulturform nicht wesent- 
lich verschieden ist (z. B. Melilotus ,vp., Medicago lupulina etc.) und 
dass die Pflanze nur in gewissen Gegenden gebaut und als Kultur- 
pflanze angesehen wird (z. B. Poa compressa etc.). In dem unter 1.) 
angefiihrten Falle wird der Samen ohne weiteres als Unkraut betrach- 
tet, in den unter 2.) angefiihrten Fallen herrscht Unsicherheit. 

Auch die in den Internationalen Vorschriften enthaltene Definition 
der Kultursamen=*') gibt zu einer Unsicherheit Anlass, da es nicht 
irnmer leicht ist zu beurteilen, ob das Auftreten bestimmter Pflanze 
irn Feldbestande einen besonderen Schaden verursacht oder nicht. 
Dieser Schaden kann z. B. sehr verschieden sein, wenn ein und dasseibe 
Saatgut zum Futterbau oder zum Samenbau dienen soll.» 

Torun: >Die hiesige Station bemerkt, dass man manche Arten der 
Samen, die sich im Verzeichnisse befinden, auch als fremde Kultur- 
sarnen betrachlen darf; es hangt das davon ab, in welchen iintersuch- 
ten landwirtschaftlichen Samen dieselben gefunden werden.» 

Zagreb: »Als Unkraut betrachte ich in einer Kultur alle Pflanzen, 
welche die Kulturpflanzen in ihrer Entwicklung storen, ferner welche 
fiir die Gesundheit von Menschen und Tieren schadlich siad, und 
solche, welche durch ihr .schnelles Wachsen und die schnelle Ver- 
niehrung die Kulturpflanzen verdrangen.» 

Dublin: »I have gone over the .species of plants enumerated in List II 
and have selected seeds of the following which I would, in certain 
well defined circumstances, consider as crop seeds: 

Lolium perenne, L, nmltiflorum, Poa trivialis, Alopecurus praiensis, 
Medicago lupulina. 

For in.stance if I found .seeds of L, multifloruin. A, prate nsis, P, iri~ 
vialis, or M. lupulina in small amounts, in a .sample of L. perenne in- 
tended for hay to be followed by grazing and would consider these 
as crop .seeds since they would produce plants that could be con- 
sidered useful for the purpose the L, perenne seed was .sown, namely 
for forage. 

There are occa.sions however when this definition of crop seeds 
would not hold, as for in.stance if these seeds were present in a sample 
of L. perenne intended for sowing for .seed production, a common 
practice in this country. In .such circumstances seeds of the.se plants 
would be a decided di.sadvantage and would reduce the value of the 


♦ This definition reads as follows: )>Extrancous crop seeds are seeds of 
other species of cultivated plants, the growth of which in the proposed crop 
cannot possibly cause any serious damage.» 
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L. perenne seed crop owing to the fact that extra machining would be 
required to remove seeds of these species. 

In short mother crop seeds» in a sample should only be credited as 
being of value when they add to - - or at least to not detract from — 
the value of the sample for the purpose for which it was intended. 

Hearing that in mind I would remove the five species mentioned 
in this note as being crop seeds in Ireland. > 

North Dakota: »I find it difficult to place all species in one or the 
other list. Phalaris arundinacea in the last few years has become 
distinctly a crop seed. Poa palustris is a very common impurity but 
is sometimes used commercially. In the last few years several of our 
native grasses have been harvested in their native state to reseed 
natural grassland. Agropyron Smithii is of special interest in this 
respect but is also a very common impurity in our samples and a real 
weed in cultivated ground. Stipa viridula is a frequent impurity but a 
vuluable native grass which may become a useful crop plant.» 

(\ S. Department of Agriculture. Washington D. C.: »In making 
purity tests we consider as a weed any seed which is not produced 
commercially as a crop.» 

It appears from these quotations that in several cases the 
limits between crop seeds and weeds are not always strictly 
defined by the individual Stations so that in fact a species may 
occur in both groups according to the seed in which it is found 
or the application of this seed. For easily understandable reasons, 
such less sharp limits are but little adequate, since information 
of the intended use of the seed is generally lacking. The idea of 
compiling lists of what should be counted as crop seeds and 
weeds respectively on analysing according to the International 
Rules must therefore in advance be abandoned as impracticable, 
whereas a reliable survey of those species which are subject to 
a varying judgment at the different Stations, in connection with 
a decision to the effect that each of these species should be reported 
in per cent in the analysis certificates, would contribute essenti- 
ally towards making the certificates more comparable. 

Stockholm proposes that, in addition to such lists, a list of 
those species which are considered as crop seeds by all Stations 
should be composed, while Wien, Brno, Praha, Bratislava, Kosice 
and North Dakota suggest that the intended list of those species 
which are subject to a varying judgment, should be replaced by 
a list of crop seeds and that all other species should be considered 
as weeds. 


10 
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According to the material at hand and the afore-inentioned 
considerations, it is apparent that the question is of a rather 
complicated nature we would therefore like to suggest that the 
distinction between weeds and extraneous crop seed should be 
abandoned, as far as the International Analysis Certificates are 
concerned so that the Certificates should show only the total 
percentage by weight of all »extraneous seeds» as well as the 
names of all the seed species occurring in the sample and finally 
the percentage by weight of each species exceeding a certain limit 
to be fixed in the International Rules for Seed Testing, e. g. 0,i %. 

Such a simplification of the purity analysis would not likely 
involve any serious inconveniences but would eliminate an im- 
portant cause of varying purity results at the different Seed 
Testing Stations all over the world. Of course, a modification 
of the existing Rules can only take place once in future when 
the members of the International Seed Testing Association get 
the opportunity to meet again and discuss the various problems, 
but in the meantime nothing will prevent them from giving 
careful consideration to the question of w'hat points of the Rules 
should be modified and how such modifications should be formed. 
No doubt, a preparatory work of this kind would highly promote 
the re-establishment of the International co-operation. The 
present proposition is thought as a contribution in this respect. 

Copenhagen, the 28th October 1942. 
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Einleitung. 

Die Feslstellung dcr Herkunfi (Provenienz) von Handelssaaten 
liegt sowohl im Inleresse der Landwirtschaft, als auch im In- 
tercsse dcs seriosen Sanienhandels, steht doch einerseits der 
Anbauwert des Saatgutes unserer wichtigsten Futterpflanzen in 
engster Beziehung zu den kliinatischen, edaphischen und wirl- 
schaftlichen Verhaltnissen ihres Entstehungsortes, wahrend an- 
derseits die einzelnen Provenienzen der Klee- und Grassamereien 
im Preisc sehr oft derart differieren, dass es fiir weniger seridse 
Handler iiussersl verlockend und lukrativ ist, billige Provenien- 
zen zur Streckung von leuern zu verwenden oder sie — wic es 
iinmer wieder geschieht — unter falscher Deklaration in den 
Handel zu bringen. Gegen solche Pbervorteilungen kdnnen sich 
Saalgutiinporleure, Detailhandler und Saatgutverbraucher nur 
(lurch F'eststellung der Herkunft der ihnen zum Kaufe angebote- 
nen und der ihnen gelieferten Ware schiilzen. 

Die auf dem Weltmarkt kursierenden Klee- und Grassamereien 
stellen in der Regel Saalgut von sog. L a n d s o r t e n dar, d. h. 
von Sorten (Herkiinften), die infolge langandauernden, ununter- 
brochenen Anbaues in ein und derselben Gegend entstanden sind 
Oder sich daselbst »a k k 1 i m a t i s i e r l» haben und sich durch 
mchr Oder weniger einheitliches Aussehen und einheitliche Le- 
benseigentumlichkeiten auszeichnen. Je nach dem Klima und 
den iibrigen Umweltsfaktoren, denen die durch natiirliche Zucht- 
wahl entstandenen Land- und Lokalsorten ihre besonderen 
Eigentiiinlichkeiten verdanken, weisen sie in den wichtigsten 
Eigenschaften, wie Ertragsfahigkeit, Enlwicklungsrhythmus, 
Winterfestigkeit, Anfalligkeitsgrad fiir Krankheiten, Wider- 
standsfahigkeit gegen Frost, gegen Trockenperioden usw., oft 
sehr grosse Unterschiede auf. Es kann daher weder dem Land- 
wirt, noch dem Samenhandler, der seine Kunden mit Saatgut 
passender Sorten bedienen mochte, gleichgiiltig sein, welcher 



150 


Provenienz die ihm angebotene und die gelieferte Saatware an- 
gehort. 

In Handelskreisen begniigte man sich anfanglich damit, die 
Herkunft der Klee- und Grassamereien auf Grund ihres allgemei- 
nen Aussehens zu ermitleln und legte dabei das Hauplgewichl 
auf Farbe, Glanz, Korngrosse, Geruch und iibrige Beschaffenheit 
des zu beurteilenden Saatgutes. Vermag auch der erfahrene 
Fachmann tatsachlich manche Provenienzen init grosser Sicher- 
heit schon am Aussehen zu erkennen, so sind doch die meisten 
der erwahnten ausseren Merkmale weitgehend von den Witte- 
rungsverhaltnissen, der Reinigung des Saatgutes u. dgl. m. ab- 
hangig. Zudem lassen sie sich leicht durch kiinstliche Massnah- 
men (Polieren, scharfes oder weniger scharfes Sortieren etc.) 
in irrefiihrender Weise verandern. 

AIs die zweekmassigste und sicherste Grundlage 
fiir die Bestimmung der Provenienz von Handelssaaten hat sicli 
bis anhin die im Saatgut regelmassig vorkornmende U n k r a u t- 
fiora inklusive alle iibrigen Beimengungen, wie Steinchen, 
Erdbrockchen usw., erwiesen. Prof. Wittmack machte als Erster 
auf die Moglichkeit der Herkunftsbestirnniung von Samereien 
anhand der darin enthaltenen Unkrauter aufmerksam. In einer 
in No. 68 der »Annalen der Landwirtschaft in den konigl. preussi- 
schen Staaten» erschienenen Abhandlung erklarte dieser Gelehrle 
im Jahre 1873, da&s Rotkiee amerikanischer Provenienz sich sehr 
oft am Vorkommen von Samen der wermutbiattrigen Ainbrosie 
{Ambrosia artemisiaefolia L.) erkennen lasso. In der Folge 
beschaftigten sich verschiedene Forscher mit dieser fiir Land- 
wirtschaft und Handel gleich wichtigen Frage, so Nobbe, Moller- 
Holst, Jenssen, Stebler, Kirchner, Ro.strup, O. Burchard 
u. a. m.^ Besonders intensiv widmete sich diesem Studium die 
von Stebler und spater von Volkart geleitete Schweizerische 
Samenuntersuchungs- und Versuchsanstalt in Ziirich-Oerlikon. 
Dank seiner starken Inanspruchnahme durch den internationa- 

‘ Vgl. auch Stebler: »Die Herkunftsbestirnniung der Saaten». Jahresbe- 
richt der Vereinigung der Vertreter der angewandten Botanik, Vierter 
Jahrgang, S. 221 uff., Verlag: Gebr. Borntraeger, Berlin 1906, ferner Lilera- 
turverzeichnis in Oberstbin: »Herkunftsbestimmung der Kleesaaten)i>, Verlag 
Paul Parey, Berlin 1916, und G. Gentner: »Die Provenienzbestimmung der 
Kleesaaten», Mitteilungen der Internationalen Vereinigung fiir Samenkon- 
trolle, Vol. 9, 1937, S. 1 uff., sowie Vol. 10, 1838, S. 503 — 634. 
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len Samenhandel und des Zutrauens, das es von jeher in Han- 
delskreisen genoss, war dieses Institut wde kaum ein zweites in 
der Lage, Erfahrungen auf dem Gebiete der Provenienzbestim- 
mung zu samineln. Durch Bestimmen der init viel Miihe und 
zaher Ausdauer aus noch unbekannten Unkrautsamen oft gezoge- 
nen Pflanzen und Durchfuhrung zahlreicher Anbauversuche mit 
den verschiedenen ini Laufe der Zeit iin Handel auftauchendcn 
Provenienzen von Klee- und Grasarten, sowie durch die Heraus- 
gabe von Samen- und Pflanzensammlungen der in Handelsware 
vorkommenden Unkrauter hat die Samenkontrolle in Ziirich 
sehr viel zur Forderung der Herkunftsbestimmung von Feldsa- 
mereien beigetragen. Die von ihr gesaminelten diesbeziiglichen 
Erfahrungen und erziclten Versuchsergebnisse sind grosstenteils 
in dem heute noch mustergultigen, jedoch langst vergriffenen 
Werke: »D i e hesten F u 1 1 e r p f 1 a n z e n» von Stkbler, 
ScHRoTEK & VoLKART iiiedergclegt. 

Anlasslich der ersten internationalen Konferenz fiir Sainen- 
priifung (Hamburg 1906) hielt Stebler einen Vortrag, betitelt: 
Die Herkunftsbestimmung der Saate n». Bei die- 
ser Gelegenheit fasste er die Gebiete, welche Feldsamcreien fiir 
den VVeltmarkt produzieren, in sieben Hauptgruppen 
zusammen und stellle fiir jede von ihnen eine Liste der sogenann- 
ten L e i t- und Begleitarten auf. Diese Listen der Pro- 
venienzunkrauter dienten hernach, zusammen mit dem erwahn- 
ten Werk: »Die beslen Futterpflanzen», vielfach als Ratgeber und 
Wegweiser bei der Feststellung der Herkunft von Saatgut. 

Auf der dritten internationalen Konferenz fiir Samenpriifung 
(Kopenhagen 1921) referierte Volkart iiber die gleiche Frage. Er 
hob besonders hervor, dass bei der Feststellung der Provenienz 
von Samereien ausser den charakteristischen Arten, den sog. Leit- 
urlen, auch alle iibrigen Unkrautsamen, d. h. die Begleitsamen, 
ferner die im Saatgut vorkommenden Erd- und Steinpartikel- 
chen, die Bruchstiickchen von Muschel- und Schneckenschalen, 
sowie Tausendkorngewicht, Farbe, Korngrosse und sonstige Be- 
schaffenheit der Saatware selbst, mehr als bisher der Fall war, 
mit zu beriicksichtigen seien. Anlasslich des vierten internatio- 
nalen Kongresses fiir Samenpriifung in Cambridge (1924) legle 
Volkart sodann ein vollstandiges Programm fiir die von ihm 
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drei Jahre zuvor angeregte methodische Bearbeitung der ver- 
schiedenen Herkiinfte der wichtigsten Klee- und Grassamereien 
vor. Diesem Programm gemass sollte nicht nur festgeslellt wer- 
den, was fiir Unkrautsamen sich in den untersuchten authenti- 
schen Proben vorfinden, sondern fiir jede Art auch notiert wer- 
den, in welcher Menge oder Dominanz (Anzahl Kdrner pro kg.) 
sie darin auftritt. Zudem sollte fiir jedc Unkrautart die Haufig- 
keit ihres Auftretens (Konstanz oder Frequenz) in Ware ein 
und derselben Herkunft ermittelt werden. Die Anregung Vol- 
KARTS fand lebhaften Anklang und so sind seither von verschiede- 
nen Fachkollegen Herkunftsbestimniungen nach diesem oder 
einem nur unwesentlich abgeanderten Plane durchgefiihrt Wor- 
den, Man gelangte so zu einem umfangreichen und zumeist auch 
wertvollen Material, das als »Beitrage z ii einer Mono- 
graphic der Provenienzen der Klee- und Gras- 
s a a t e n» weiteren Kreisen zuganglich gemacht und von G. 
Gentner in den beiden in der Fussnote auf Seite 150 erwahnten 
Abhandlungen grosstenteils verarbeitet wurde. 

Einem von Fachkollegen wiederholt geiiusserten Wunsche 
entsprechend, sollen nun im Anschluss an die zusammenfassendc 
Arbeit Gentners die von Stebler s. Zt. aufgestcllten Provenienz- 
listen neu, in umgearbciteter und erganzter Form, in der Mitt, 
der Intern. Vereinigung fiir Samenkontrolle (I. V. f. S.) veroffent- 
licht werden. 

Ebenso wichtig wie das Vertrautsein mit den fiir die cinzel- 
nen Herkunftsgruppen charakteristischen Leit- und Begleitarlen 
ist fiir die rasche und sichere Feststellung der Provcnienz die 
Kenntnis der normalen Zusammensetzung der Unkrautflora und 
der sonstigen fiir die einzelnen Herkiinfte typischen Verunrei- 
nigungeri sowie die Kenntnis der je nach Jahrgang, Kultur- und 
Gewinnungsmethode, Reinheitsgrad etc. aufstehenden Abwei- 
chungen (Latituden). Um dem Analytiker die Losung seiner oft 
recht difficilen, zeitraubenden und verantwortungsvollen Aufgabe 
einigermassen zu erleichtern, soli daher im Anschluss an die 
Unkrauterlisten der Provenienzgruppen noch eine kurze Cber- 
sicht der Unkrautflora aller wichtigen Provenienzen geboten und 
durch einige Beispiele aus unserer Praxis erlautert werden, unter 
gleichzeitigem Hinweis auf die einschlagige Literatur. 



153 


A. Die wichtigsten Provenienzen, ihre Leit- und 
Begleitarten. 

Der Anbauwert unserer Futterpflanzen sleht, wie bereits er-^ 
wahnt, im engsten Zusammenhang mit dem Klima, den edaphi- 
schen und den wirtschaftlichen Verhaltnissen ihres Entstehungs- 
ortes. Diese Momente, vor allem das Kliina und nicht die politi- 
sche Zugehdrigkeit des Produktionsortes zu diesem oder jenein 
Lande, miissen daher fiir die PMnteilung und Abgrenzung der 
ProYcnienzgruppen ausschlaggebend sein. Auch liegt es in der 
Natur der Sache selbst begriindet, dass die Abgrenzung der Pro- 
venienzgruppen und Herkunftsgebiete keine starre Linie, ahnlich 
einer politischen Grenze, sein kann. Das Sprichwort: y^Natura 
non facit saltus» gilt nichl zuletzt auch fiir die Verbrcitung der 
Provenienzunkrauter und fiir die naUirlichc Zusammensetzung 
der Unkrautflora von Saatwaren. Elntsprechend dem langsainen 
Ausklingen der einzelnen Artcn und dem Ineinandergreifen der 
verschiedenen Florengebiete wird namentlich die Besliminung 
der Provenienz von Saatgut aus benachbarten, klimatisch und 
edaphisch ineinander iibergehenden Gebielen oft recht erschwert, 
wenn nicht ganz verunmdglicht. So stosst besonders die Abgren- 
zung der siidcuropaischen von den westeuropaischen und der 
initteleuropaischen von den osleuropaischen Herkiinften nicht 
selten auf erhebliche Schwierigkeiten. Dies veranlasste s. Zt. ' 
Oberstein,^ die Einfiihrung der Begriffe »mitte!- bis osteuro- 
paisch» und »atlantisch-mediterran» vorzuschlagen. 

Zweifelsohne liesse sich auf diese Weise die Bestimmung der 
Provenienz mancher europaischer Herkiinfte wesentlich erleich- 
tern, m. E. jedoch nicht ohne der Sache selbst zu schaden und 
eine gewisse Erlahmung auf dem Gebiete der Provenienzbestim- 
mung herbeizufiihren. Wo naturbedingte Verhaltnisse eine 
scharfe Abgrenzung der Herkunftsgebiete und die sichere Fest- 
stellung der Provenienz von Saatwaren, selbst bei Untersuchung 
von mehr als einer Probe vorschriftsgemasser Grosse, nicht 


Obehstein O. : »Herkunft der Kleesaaten». Berlin 1916. 
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gestatten, darf man den sich bietenden Schwierigkeiten nicht 
durch Einfiihrung elastischer Begriffe ausweichen. In solchen 
Fallen wird es besser sein, klare, konventinonelle Verein- 
barungen zwischen den interessierten Kreisen zu treffen, so wie 
es seinerzeit, anlasslich des internationalen Kongresses fur Sa- 
menkontrolle in Wageningen (1931), im Einverstandnis mit den 
Vertretern des Grosshandels und im Interesse aller Beteiligten, 
fiir einzelne Rotklee- und Luzerneprovenienzen geschah (vgl. Lit. 
No. 41).’ 

Die von Stebler aufgestellte, von Weinzierl & Centner fiir 
Europa erganzte Liste der Provenienzen hat sich im grossen und 
ganzen bewahrt. Wir halten uns daher soweit als moglich an 
diese Einteilung und fassen die derzeitigen Produktionsgebiete 
von Klee- und Grassamereien wie folgt zusammen : 

/. Siideuropdische Provenienz. 

//. Westeuropdische Provenienz. 


’ In ahnlicher Weise liesse sich noch manches, das weder im Interesse der 
Landwirtsehaft noch des Samenhandels liegt, oder das die einheitliche Begut- 
achtung fin und derselben Provenienz erheblich erschwert, beseitigen oder 
doch in wirksamer Weise bckampfen. So sollten sich die Internationale 
Vereinigung fiir Samenkontrollc und die Spitzenverbande des Internationa- 
len Samenhandels cinmal dahin verst&ndigen, dass noch nicht akklimati- 
sierter Nachbau einer importierten Landsorte, die im Anbauwerl mindcr- 
wertiger ist als die alte einheimische, nicht mit deren Namen belegt wer- 
den darf. Es ist z. B. nicht gerechtfertigt, in Sudfrankreich geernteten fri- 
schen Nachbau von argentinischer Luzerne als '!>ProvenceT'f> in den Handel 
zu bringen. Erst wenn der authentische Nachweis dafur erbracht ist, dass 
sich die mit der fremden Landsorte eingeschleppten und fiir diese charakte- 
ristischen Unkrautsamen am neuen Anbauort d a u e r n d eingebiirgert 
haben und dass die aus dem Nachbau des Importes hervorgehenden Kultur- 
pflanzen im wesentlichen die gleichen Eigenschaften aufwcisen wie die alte 
einheimische, bewahrte Sorte, verdient der Nachbau die gleiche Beachtung 
und Bezeichnung wie diese. Unter »Provencer)>, j^Siidfranzosischer Luzer- 
ne», i>Schwarzwdlder Rotklee:i> usw. versteht der Kaufer, sei er Landwirt 
Oder Handler, eine Landsorte von g a n z hestimmten Eigenschaften 
und nicht etwa nur Saatgut, das in SUdfrankreich oder im Schwarzwald 
gewachsen ist, bezw. aus diesen Gegenden importiert wurde. Erweist sich 
die gelieferte Provenienz auf dem Felde als minderwertig und unecht, so 
schadet dies sowohl dem guten Rufe der alten Landsorte, als auch der 
Lieferfirma. 

Zum Schutze ihrer bewahrten und gesuchten Landsorten von Klee- und 
Grassamereien haben schon verschiedene Staaten zur sog. F a r b e m e- 
t h o d e mit oder ohne gleichzeitiger Plomhierung der fiir den Export be- 
stimmten, bezw. der vom Auslande importierten Ware Zuflucht genommen. 
Leider kann aber auch diese staatliche Massnahme nicht zur vollen Aus- 
wirkung gelangen, da es bereits moglich ist, kunstlich gefarbtes Saatgut wie- 
der zu entfarben (vgl. Lit. No. 42). 
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///. Mitteleuropciische Provenienz: 

1, Zentraler TeiU 
^..Westlicher Teil, 

S,.Ostlich€r Teil, 

Ndrdlicher Teil, 

IV, Nordeuropdische Provenienz, 

V, Osteuropdische Provenienz, 

VI, Nordamerikanische Provenienz, 

VII, Siidornerikanische Provenienz, 

VIII, Afrikanische Provenienz, 

IX, A,^iatische Provenienz. 

X. Australi,^che Provenienz, 

I. Siideuropaiselie (mediterrane) Provenienz. 

(Siidfrankreich, Italien, Spanien, die Teile der lialkanhalbinscl mit medi- 
terranoni Klima und die Atlaslander [Nordafrika] .) 

Die sudeuropaischen Herktinfte von Saatwaren sind vor allein 
charaklerisiert durch ihren Gehalt an Samen von Unkniutern, 
die zu ihrem Gedeihen regenarme, sonnenreiche Sommer, milde 
Winter und reiehliche Niederschlage wahrend der kiihleren Jahres- 
zeit benotigen. Von den L e i t- und Begleitartcn dieser 
Provenienzen seien erwahnt: 

Althaea hirsnia I.. bin und wieder in sCidfranzosischer Luzerne. 

Amnii niajus L. (==: Apiiim Ammi (]rantz) haiifig in siidfranzosischer, 
ilalienischer und spaniseher Luzerne. 

Andropogon halepensis (L.) Brot. ziemlirh oft in ilalienischer und 
spanischer lAizerne; selten und iiiehr vereinzelt in Luzerne siid- 
franzosischer und in Rotklee ilalienischer Herkunft (vgl. Gruppe V, 
VII & IX). 

Arthrolobiuni scoriiioides Desv. Coronilla scorpioides L.) in siid- 
europaischeiu Luzerne- und Hotkieesaatgiit hiiiifig, hin und wieder 
auch in Trifolium alexandrinum und in Kanariensaat aus den Atlas-, 
landern (vgl. Gruppe IX). ’ 

Asphodeliis tenuifoliiis Cav. (= A. fi,s!ulosus L. fi, tenuifolius (Gav.) Fiori) 
vereinzelt in Trigonella foeniim graecum L. aus dem siidlichen Mit- 
telrneergehiet. 

Bunias Erucago L. hin und wieder in siidfranzosischer Esparsette. 
Bupleurum protractum Link & Hoffm. (= R. lancifolium Hornem.) in 
Trifolium alexandrinum aus Marokko und in Leinsaaten aus den 
siidlichen Mittelnieerlandern. 

‘ Nach freiindl. Mitteilung von Prof, Dr. Traian Savulescu (Biikarest) 
komnit Arthrolobium scorpioides auch in der Sud-Dobrogea und Sud-Olte- 
nia vor. 
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Bartsia Trixago L. hie und da in Saatwicken aus dein Balkan. 

Centaurea aspera L. typisch fiir Rotklee und Luzerne siideuropaischcr, 
besonders sudfranzosischer Herkunft, fehlt in mittelfranzosischem 
Saatgut. 

Centaurea Calcitrapa L. ab und zu in Luzerne und Rotklee italieniseher 
und sudfranzosischer Herkunft (vgl. Gruppe VII & IX). 

Centaurea melitensis L. hin und wicder in italieniseher Luzerne, 
hiiufig in argentinischer (vgl. Gruppe VII). 

Centaurea salmantica L. (det. von Prof. Dr. W, Koch, Zurich) hie und 
da in Trifolium alexandrinum aus Marokko; von 0. Nikskh auch in 
Kanariensaat gleicher Herkunft vorgefunden. 

Centaurea solstitialis L. fast regelmassig in Rotklee und Luzerne sud- 
franzosischer, italieniseher und spanischer Herkunft (vgl. (iriipoe V, 
VII & IX). 1 

Cephalaria transsilvaiiica (L.) Schrader in Rotklee- und Luzernesaatgut 
siideuropaischcr (besonders italieniseher) Herkunft, selten auch in 
ungarischem und rumanischem (vgl. Gruppe V und Lit. No. 41). 

Chrysanthemum coronarium L. (=: Pinardia coronaria Less.) in nord- 
afrikanischem TrifoUum alexandrinum, inarokkanischcni und sizi- 
lianischem Flachs. 

Coronopus procumhem L. hie und da in Trifolium alexandrinum aus 
den Atlaslandern. 

Crepis setosa Haller (= Barkhausia setosa Lam. & D(].) oft in italieni- 
schen und sudfranzosischen Samereien, besonders in italic nischem 
Weiss- und Schotenklee, in sudfranzdsischem Knaulgras und sud- 
franzosischer Espar.sette; hie und da auch in Rotklee und Luzerne 
ungarischer, bezw. o.steuropai.schcr Herkunft. 

Crupina vulgaris Cass, hin und wieder in sudfranzosisclicin Fromen- 
tal; von Kurt Meyer vereinzelt auch in tiirkischen Leinsaatriickstan- 
den vorgefunden. 

Cuseuta arabica Fres. hiiiifig in Trifolium alexandrinum aus Agypten. 

Cynodon Dactylon (L.) Pers. selten in Klee und Luzerne siidfranzdsi- 
scher, italieniseher und spanischer Herkunft; bi.sweilen in siidost 
europaischen und amerikanischen Saaten (vgl. Gruppe VII). - 

Eriica vesicaria (L.) Cav. ssp. saliva (Miller) Thellung vereinzelt in 
Luzerne sudfranzosischer und italieniseher Herkunft, haufig in Tur- 
kestaner- und kleinasiatischer Luzerne (vgl. Gruppe IX). 

Galega officinalis L. ziemlich hdufig in Rotklee und Luzerne italic- 

^ Kommt nach Prof. Savulescu (Bukarest) ini Banat in Luzerne- und 

Kleefeldern vor (Vgl. Lit. No. 41). 

* Nach freundl. Mitteilung von Ing, St£fa Miler (Zagreb 1938) pflegt Cynodon 

Dactylon nicht als Unkraut in Rotkleesaatgut aus Jugoslavien aufzutreten, 

sondern nur vereinzelt in Luzernesamen aus dem Sussersten Suden dieses 

Landes. 
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nischer Herkunft, seltener in siidfranzosischer uiid westeiiropai- 
scher, hciiifig dagegen in osteuropaischer Saatware (vgl. Gruppe V). 

Hedysarum coronarium L. Charaktersame fur Rotklce imd Luzerne iior 
lienischer Herkunft, hin und wieder auch in Trifolium alexandrinum 
aus den Atlaslandern. 

Heliojropium europaeum L. ab imd zu in Rotklee und Luzerne siidfran- 
zdsischer Herkunft, seltener in italienischer und ganz selten in 
ungarischer Saatware (vgl. Gruppe V und Lit. No. 41). 

Ilelminthia echioides Gartner {= Picris echioides L.) meist zahlrcich 
und in dcr Regel in Begleitung von Arthrolobiurn scorpioides, Cen- 
iaurea solstitialis und anderer rnediterraner Arten in Rotklee und 
Luzerne sudcuropaischer Provenienz; vereinzelt auch in Saatgut 
aus Miltelfrankreich und England, hier oft zusarnmen mit Petrose- 
linum segetum.^ 

Ilirschfeldio incana (L.) Lagreze-Fossat (= Erucastrum incanum 
Koch) vereinzelt in siidfranzosischer Luzerne. 

Lathyrus Aphaca L. zicinlich haufig (meist Bruchstiicke) in Rotklee 
und Luzerne italienischer Herkunft; hin und wieder auch in Saat- 
ware siidfranzosischer, west-, mittel- und osteuropaischer Prove- 
nienz, besonders in bohmischeii und ungarischen Klecsaaten. 

Lavatera trimestris L. in Trifolium alexandrinum aus Marokko. 

Linaria chalepensis (L.) Miller hin und wieder in Saatwicken aus dein 
Balkan. 

Lotus ornithopodioides L. ab und zu in Luzerne und Rotklee italieni- 
scher Herkunft. Samen dieser inediterrancn Art haben wir bis 
aiihin nur in italienischer Saatware und in Trifolium alexandrinum 
aus den Atlaslandern vorgefunden. 

Malope fiiaiacoides L. vereinzelt in siidfranzosischer Luzerne (*selten). 

Malva Nicaeensis All. hie und da in Saatwicken aus derri Balkan. 

Malva parviflora L. hin und wieder in Trifolium alexandrinum aus 
den Atlaslandern (Vgl. Gruppe VIII). 

Melilotus sulcaius Dsf. hin und wieder in italienischer Luzerne, kann 
in enthiilstein Zustande bisweilen leicht mit Melilotus indicus ver- 
wechselt werden. 

Nigella dania^cena L. hie und da in Rotklee und Luzerne italienischer 
und franzbsischer Herkunft. 

Ononis Natrix L. hie und da in siidfranzosischer Luzerne und in mit- 
telfranzosischem Rotklee. 

Panicum Crus galli L. (= Echinochloa Crus galli L.) oft in italieni- 
schen, spanischen, siid- und mittelfranzosischen Klee- und Luzerne- 
saaten, seltener in mittel-, sehr haufig und meist auch starker vertre- 
ten in osteuropaischer Ware (vgl. Gruppe V, VI & IX). 

* Vgl. BeschlUsse der I, V. f. S., Kongress in Wageningen (1931). Lit. No. 41. 

I. V. f. S., Vol. 3, p. 89. 
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Paniciini erudfonue Sibth, & Sm. (:=: I\ Isachne Roth) schr seltcn in 
spanischer Luzerne (vgl. Gruppe IX). 

Phalaris brachysiachys Link ab und zu in italienisehem Rotklee, sizi- 
lianischer Leinsaal und Trifolium alexamirinum aus Algier und Ma- 
rokko (vgl. Gruppe IX). 

Phalaris paradoxa L. zienilich oft in Rotklee und Luzerne iialienkcher 
Herkunft (vgl. (iruppe IX). 

Pieris strida Jord. haufig in sudfranzosischein, bisweilen aueh in ita- 
lienischem Rotklee- und Luzernesaatgut. 

Plantago indica L. (=: Planiago arenaria Waldst. & Kit.) hie und da 
in siidfranzosischer Luzerne, aber auch in osteuropaischen Saaten 
(ungarischer Rotklee, bulgarische Luzerne etc.). 

Plantago suffrutieosa Lam. (=: Plantago Cynops auct.) zieinlich oft in 
Rotklee und Luzerne niitlaglicher, besonders siidfranzosischer Her- 
kunft. 

Hapisirum rugosum (L.) All. ab und zu in Rotklee und Luzerne siid- 
franzosischer, seltener in Saatware italienischer Herkunft, biswei- 
len auch in argentinischer Luzerne. 

Heseda Phyieuma L. hie und da in Luzerne und Knaulgras sudfran- 
zosischer Herkunft. bisweilen auch in ungarischen Rotklee- und 
Luzernesaaten (vgl. (iruppe V).^ 

Hubiis sp. Sainen von Pubus kominen haufig in siidfranzosischer Lu- 
zerne vor, seltener in Rotklee und Luzerne italienischer, west-, niillel-, 
ost- und nordeuropaischer Herkunft. 

Humex pulcher L. hie und da in siidfranzosischer Luzerne, in Flachs 
aus dem siidlichen Mittelmeergebiel, sowie in Flachs und Luzerne 
argentinischer Provenienz (vgl. (iruppe VII & IX). 

Sahna Sclarea L. hie \ind da in siidfranzosischer Luzerne (vgl. (iruppe 
IX). 

Salvia Verbenaca L. ziemlich haufig in italienischer Luzerne, biswei- 
len auch in sudfranzo.sischer und anatolischer. 

Seabiosa maritima L. (det. v. Dr, Thellung, Zurich, 1916) ziemlich oft 
in siidfranzasischer Luzerne, in italienischer dagegen sehr selten 
und meist zusammen mil typisch italienischen Unkrautern. 

Torilis nodosa (L.) (iartner oft in Luzerne und Rotklee italieni.scher, 
siidfranzosischer und spanischer Herkunft, bisweilen auch in Saaten 
aus Mittel- und Westfrankreich, sowie aus Fngland; selten in Saal- 
ware rumanischer Herkunft, ziemlich haufig in Trifolium alexandri- 
num aus den Atlaslandern.^ 

^ Nach Savulbscc ^Hiikarest), gletch wie Heseda lutea, in ganz Huminien 

verbreitet; vgl. Lit. So. 41. 

* Kommt bach Savci.escu (Bukarest) in der Moldova, Bucovina und Do- 

brogea vor. 
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TrifoHiim Loiseleurii Roiiy (=: Tr, angnstifoUum L. ssp. purpureum 
(lib. et Belli) in Hedysaruni coronarium italienischer Herkunft, ah 
iind zu aueh in italienischen iind .sudfranzdsischcn Rotklec- iind 
Luzernesaaten. 

Trifolium suhterraneum L. hin und wieder in Rolklee rnitlaglicher 
iind niitlelfranzosischer Herkunft. 

Trifolium supinum Savi (= Tr. echinatum Marsch.-Hieh.) Charakler- 
same fiir Rotkiee und Luzerne italienischer Herkunft (vgl. Lit. No. 
26. S. 63/64).! 

Tunica prolifera (L.) Scop, hie und da in slid- und inittelfranzdsi- 
scheni Rotkiee (wenn weniger gut gereinigt!). 

II. \l>stetiropalM*he Provenlenz. 

((irosshritannien. Wcstfrankreich, Helgicn. Niederlande.), 

Die Unkrautflora dcr westeuropaischen Herkiinfle zeichnct 
sioh - clem ozeanischen Klima entsprechend - diirch eine 
Reihe winlcrgriiner (uberwinlernder einjahrigcr) Unkrauter aus, 
(lie den slrengeren Winter des konlinentalen Ostens nichl oder 
niir schleelil erlragen. wio Petroselinum segeiiim. Alopecurus 
myosnroides, Valerianella- und die in Handelssaaten am hau- 
figsten vorkommenden Geranium- Arien. Charaktcristisch fiir 
sie ist aueh das Fehlen typisch siid- und osteuropaischer Unkrau- 
ter. Nur Samen von Helrninthia echioides und Torilis nodosa 
treteii \ereinzelt in Rolklee und Luzerne westfranzdsischer und 
englischer Herkunft auf. bcsonders in Irockenen Jahren. 

Zu den wiehtigsten Leit- und Begleitarten dcr westeuropai- 
scben Provenienzen zahlen: 

Ajuga Chainavpiiys (L.) Schreber hie und da in Rotkiee westeuropiii- 
scber Herkunft und in Saatgut aus den warmeren (iegenden Mittel- 
europas; seltener in sudfranzdsischer. italienischer uiul ungarisc'her 
Saatware.- 

Alopecurus iiiyosuroides Hudson {= .t. agrestis L.) haufig in \vesteuro- 
piiischen Saaten; die ineisl entspelzten Frurhte dieser (irasarl koni- 
inen aber ah und zu auch in niittel- und siidfranzosischer Luzerne, 
in italieniscbein Rotkiee, in Esparsette etc. vor. 


’ Von uns bis anhin nur in Kotklce und Luzerne italienischer Herkunft 
vorgefunden. Nach (iENTNKR (Lit. No. 3. 9, S. 40) sollen Samen dieser Art 
auch in Luzerne jugoslavischer Herkunft vorkommeiU ?). 

® Nach Savclescu (Bukarest) wird diese in den Steppen der Donaii-Ebene 
und in der Dohrogea vorkoinmende Art in Hessarahien (lurch Ajuga Chiu 
Koch ersetzt. 
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Bupleurum roiundifolium L. in west- und siidwesteuropaischera Saat- 
gut von Klee- und Grasarten haufiger als in mittaglicher, niittel- und 
osteuropaischer Saatware. 

Cardiius nutam L. oft in Bronms erectus siidwesteuropaischer Her- 
kunft, ab uad zu auch in inittelfranzosischem und italicnischein 
Rotklee und in rumanisclier Luzerne etc. 

Crepis biennis L. besonders in Klee- und Grassaaten west- und siid- 
westeuropaischer Herkunft, aber auch in solchen aus dem west- 
lichen und sudwestlichen Teil Mittcleuropas ziemlich haufig; sel- 
tener in osteuropaischen Saatcn. 

Geranium dissectuni L. haufig in westeuropaischen Saaten, in diini- 
schera Rotklee, Weissklee und Lolium perenne: auch in mitteleuro- 
paischen Saaten nicht selten. 

Geranium molle L. haufig in Saatgut von Klee- und Grasarten wcst- 
europaischer Herkunft, fcrner in solchem aus dem nordlichen Mit- 
teleuropa, besonders in schlesischem Rotklee; hie und da auch in 
Lolium perenne neuseelandischer, sowie in Saaten polnischer und 
hohmischer Herkunft. 

Geranium pusillum L. haufig in westeuropaischen Saaten, ferner in 
danischem Weissklee, sowie in schlesischem und pplnischem Rot- 
klee. 

Lactuca saligna L, oft in westfranzdsischern Rotklee, bin und wieder 
auch in ungarischem und rumani.schcm Saatgut. 

Linaria Elatine (L.) Miller (= Kickxia Elatine (L.) Dum.) ziemlich 
oft in west-, mittel- und sudfranzdsischern Saatgut von Rotklee, 
Weissklee und Luzerne, weniger haufig in rumani.schem Rotklee. 

Malva moschata L. hie und da in mittclfranzdsischen, sudfranzdsischen 
und italienischen Luzernesaaten. 

Ononis repens L. {=* 0. procurrens Wallr.) ab und zu in westfranzd- 
sischem Rotklee. 

Pelroselinum segetum (L.) Koch (=r Carum segetum Benth. Sl Hook.) 
haufig in Rotklee- und Luzernesaatgut aus Westfrankreich, oft auch 
in englischen, sudfranzdsischen und italienischen Saaten.^ 

Sanguisorba minor Scop, ziemlich haufig in Klee- und Grassaaten aus 
Westeuropa, besonders in solchen franzdslscher Herkunft. 

Sherardia arvensis L. haufiger in westetiropatscher und danischer 
Saatware als in .slid- und osteuropaischem und in uberseeischeni 
Saatgut. 

Silene conica L. ab und zu in franzdsi.schem Inkarnatkiee; nach Poelt 
vereinzelt auch in ungarischem. 


‘ Nach Savulescu (Hukarest) iat Petroselinum segetum (L.) Koch noch 
file in Humdnien gcfunden worden. Die Angabe in Lit. No. 3, C IV, S. 94, ttber 
Vorkomoien^ von PeiraneHinum segetum In Rotklee rumknischer Prove- 
nienz muss auf Irrtum lieruhen. 
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Silene gaUica L. bisweilen in Botkleesanien west- unci mittelfranzosi- 
scher Herkunft, aber auc.h in chilenischern.Rotklee, in Engl. Raigras 
{Loliutu perenne) aus Xeuseeland iind in syrischen Saatcn. 
Teucrium Botrys L. zieinlich haufig in Rotklee iind Luzerne aus Mitlel- 
frankreich, nieht selten aber auch in Saatgut aus den milderen 
(iegenden Mitteleuropas, sowie in italienischen und siidfranzosi- 
schen Saaten. 

Thrincia Iiirta Roth (= Leontodon nudicaulis (L.) Ranks ssp. taraxa- 
coide^s (Vill.) Schinz & Thellung) haufig in Saatgut von Rotklee 
westeuropaischer Herkunft, ab und zu auch in Saaten aus den wiir- 
nieren (iegenden Mitteleuropas, besonders in solchen aus deni wesl- 
liehen Teil; ferner in Lolium perenne aus Xeuseeland. 

Torilis Anthriscns (L.) (imelin in westeuropaisohen und diinischen 
Kleesaaten zieinlich haufig. 

Valerianella dentata (F^.) Pollich (— V. Morisonii D(^) in west- und 
mittelfranzdsischeni Rotklee haufig, aber auch in sudfranzdsischein 
Knaulgras, in niitteleuropaischem Rastardklee und ruinanischeni 
Saatgut von Rotklee und Luzerne vorkonunend; in westeuropaischen 
Saaten hiiiifiger als in osteuropaischeii. 

Verbena officinalis L. in wesleuropaischein Saatgut von Klee und Lu- 
zerne irn allgeineinen hiiiifiger und in grdsserer Menge vorkomniend 
als in ost- und sudeuropaischeni; bisweilen auch in amerikanischen 
Saaten unzutreffen. 

Xeranthemnm cylindracenm Sni. zieinlich bezeichnend fiir Rotklee- 
saincn aus Mitlel- und Westfrankreich. 

Hi. Mitteleuroiiftiselie Provenienz. 

Kennzeichnend fiir die Unkrautflora der Klee- und (irasssinie- 
reien milteleuropaischer Herkunft ist in erster Linie das Fehlen 
von Unkrautern und Heimengungen. die fiir Saatgut anderer 
Provenienzgruppen, so nainentlich fiir die siid-, ost- und west- 
europaischen Herkiinfte, charakterisliseh sind. 

Da Mitteleuropa sowohl zeitlich als auch ortlich grosse kli- 
niatisehe (Icgensatze aufweist und init seinc'n westlichen Ge- 
hietsieilen (Kheingegend) noch fast in das atlantische Kli- 
inagebiel, init Bdhinen, Mahren und Schlesien dagegen in das 
osteuropaische Kontinentalklima hineinragt, ist auch die Un- 
krautflora der mitteleuropaischen Saatware jc nach deren Her- 
kunft sehr verschieden. Dabei spiel! frcilich auch die geologi- 
sche Unlerlage cine nicht zu unterschalzcnde Holle. 

Zu den wichtigsten Unkrautern der Klee- und Grassamcreien 
mittelcuropaischer Herkunft zahlen: 


11 
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Anthemis arvensis L. haufig in Rotklee, Weissklee, Gelbklee, Tirnothe, 
Knaulgras, Wiesenschwingel, Rotschwingel unci Schafschwingel 
europaischer Herkunft*. 

Anihyllis Vulneraria L. vereinzelt vorkommend, vor allem in Rotklee 
kalkarmerer Gebiete (vgl. Gruppe I. II, III u. V). 

Arnoseris minima (L.) Schweigger & Korte (= A. pufiilla Gartner) 
oft in Grassamereien, die in Waldschlagen & dgl. gesaminelt werden, 
bisweilen aiich in Rotklee iind Sumpfschotenklee europaischer 
Herkunft. 

Chenopodium album L. in Saatgut von Klee- und Grasarten fast im- 
mer vorhanden (Kosmopolit, vgl. Gruppe V). 

Chrysanthemum Leucanthemum L. haufig in Rotklee- und Grassaaten, 
besonders in Tirnothe. 

Chrysanthemum maritimum (L.) Pers. (= Matricaria inodora L.) in 
Saaten aus dera ostlichen und ndrdlichen Mitteleiiropa haufiger als 
in solchen aus dem siidlichen und westlichen Teil, haufig in dani- 
schem Rotklee. 

Crepis biennis L. hie und da in KUje-, Luzerne- und Grassaaten (vgl. 
Gruppe II). 

Daucus Carota L. in den Saaten aus den warmeren Gegenden Mittel- 
europas im allgenieinen zahlreicher vorhanden als in denjenigen 
aus dem nordlichen und nordwestlichen Teil. 

Lotus corniculatus L. haufig, besonders in Kleesaalen aus dem west- 
lichen Teil Mitteleuropas. 

Lapsana communis L. oft in Rotklee- und Grassaaten mitteleuropai- 
scher Herkunft, meist jedoch nur in geringer Zahl vorkommend. 

Ornithopus perpusillus L, in europaischern Schafschwingel fast im- 
raer anzutreffen, bisweilen auch in Saatgut von Sumpfschotenklee. 

Picris hieracioides L. hilufig in mitteleuropaischem Saatgut von Rot- 
klee und Luzerne, ah und zu auch in Saaten siid-, ost- und west- 
europaischer Herkunft. 

Planiago lanceolata L. standiger Begleiter der mitteleuropaischen Saa- 
ten, meist stark vertreten. 

Potentilla argentea L. in Rotklee, Weissklee, Tiinothe und Fioringras 
europaischer Herkunft, im Gegensatz zu Potentilla norvegica der 
amerikanischen Saaten (vgl. Gruppe IV und VI), 

Prunella vulgaris L. haufig in Klee- und Grassaaten. 

Rumex crispus L. & /?. obtusifolius L. oft in grosser Zahl in Klee- und 
Grassaaten, aher auch in anderen Provenienzen meist vorhanden. 

Salvia pratensis L. in Rotklee und Luzerne mitteleuropaischer Her- 
kunft ziemlich haufig. 

Scleranthus annuus L. bisweilen in Klee- und Grassaaten europaischer 
Herkunft. 

Spergala arvensis L. in deutschen Waldsaaten fast regelmassig vor- 
handen, nicht selten auch in Rotklee aus Mittel-, Xord- und Ost- 
europa. 
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Viola tricolor L. hiuifig in Klee- iind Grassaalen, oft in grosser Zahl, 

so besonders in manchen Rotkleepartien sehlesischer Herkunft (vgl. 

Lit. No. 44 II. 36, Vol. 10). 

Charakleristisch* fiir die Saatcn und insbesondere fiir Rotklee 
mitteleuropaischer Herkunft ist in der Regel auch der verhalt- 
nisniassig hohc Gehall an Samen von Trifoliiim repens, Tr, hy- 
hridum, Dactylis glomeratn, Arrhenatherum elatius, Loliiim pe- 
renne, L, multifloriim, Fesiuca pratensis u. dgl. in. 

IV. Nordeuropaisehe Provenienz. 

(Mittcl- und Nordschweden, Norwegen, F*innland, Nordrussland.) 

Die Un kraut flora dieser Provenienzgrupjie ist — wie schon 
VoLKART betonte — gekennzeichnet durch das V o r w a 1 1 e n der 
ausdauernden Arten, das inehr vereinzelte Vorkominen von 
Plnntago lanceolata und das starke Zurucktreten oder ganzliche 
Fehlen der Samen von Unkrautern mit ehvas grdsserem Warme- 
hediirfnis, wie Lotus corniculatus, Anthgllis Vulneraria, Daucus 
(larota, Crepis tectorum, Medicago sativa, Thrincia hirta, Pani- 
cum Crus goUi, Setaria glauca, Cicborium Intybus u. a. m. 
Diese Arten werden bier vielfach durch solche ersetzt, die in 
Mitleleuropa auf feuchten Wiesen und in Wiesenmooren vor- 
kominen, so durch: 

Achillea Ptnrmica L. 

Cirsium palustre (L.) Scop. 

Filipendula Ulrnaria (L.) Maxim. 

Galium uliginosum L. 

Humex domesticus Hartm. 

Stellaria Dilleniaria Mdnch {= Si, palustris Retz.) u. a. m. 

Besonders charakteristisch fiir Saatgut nordeuropaischer Pro- 
venienz ist das sehr haufige Auftreten von Samen des Haus-Am- 
pfers {Rumex domesticus Hartm.), die grosse Ahnlichkeit mit 
denjenigen von Rumex obtusifolius aufweisen und sich von die- 
sen nicht imnier mil ausreichender Sicherheit unterscheiden 
lassen (vgl. Lit. No. 143, Taf. XXVI, ferner No. 114 und 119). 

V. Osteurop&ist'he Provenienz. 

(Milt el- und Siidrussland <inkl. Sibirien), Polen, Haltische Handsiaaten, 
Humiinien, Slovakei, IJngarn, der zum Kinzugsgebiet der Donau gehbrcnde 
Teil Jugoslaviens, Bulgarien.) 

Die osteuropaischen Herkiinfte sind charakterisiert durch das 
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Vorkommen von Unkrautern, die dem von Westen nach Osten im- 
mer ausgesprochener wcrdenden kontinentalen Klima mil seinen 
grossen jahrlichen Temperaturschwankungen, seinen sirengen 
Wintern und zum Teil warmen, trockcnen Soinmern mehr odcr 
weniger angepasst sind. Zu den L e i t- und B e g 1 e i t a r I e n 
dieser Provenienz zahlen: 

Allium angulosum (det. von Dr Thklluno, Zurich 1915) hin und wiedcr 
in ungarischer Luzerne. 

Amarantus retroflexus L. haiifig und meist in erhchlicher Zahl in 
ungarischeni, rumanischem und siidrussischem Klee- und Luzernc- 
saatgut, aber auch in andern Provenienzen. 

Amethystea coerulea L. in sibirischem Rolklee (vgl. Lit. No. 3, 3 (15 
—16~47), S. 28/29 und Vol. 7, S. 6). 

Andropogon halepensis (L.) Brol. in neuerer Zeit ab und zu auch in 
Luzerne osteuropaischer (ungarischer. ruinanischer. bulgarischer, 
jugoslavi.scher und sudrussischer) Herkunft vorgefunden (vgl. (imp- 
pe I, VII & IX). 

Anthemis austriaea Jacq. oft in osteuropiiischen. besonders in ungari- 
schen Klee- und Grassaniereien. 

Anthemis riitheniea Marsch.-Bieb. bisweilen in Klee und Luzerne osl- 
europaischer, besonders ungarischer Herkunft. 

Atriplex hasiatuni L. oft in Luzerne und Rotklee aus Ungarn, RunnV 
nien und Sudrussland. 

Atriplex patulum L. hiiufig und meist zahlreich in Rotklee- und I-u- 
zernesaatgut aus Ungarn, Polen, Rumanien und Sudrussland. 

Axj'ris amarantoules L. hin und wieder in Rotkieesaalen aus Sibirien 
und Nordrussland, sowie in solchcn nordamerikanischer Herkunft 
(nach Clark erst seil 1886 in Canada). 

Ballota nigra L. besonders in osteuropaischein, vor allem in ungari- 
schem Rotklee- und Luzernesaatgiit. 

Berteroa ineana (L.) DC. in Rotklee- und Luzernesaatgiit osteuropai- 
scher Herkunft, vor allern in Saaten aus Russland und aus der 
Ukraine; weniger haufig in ungarischen und runuinischen .Saaten; 
hie und da auch in schlesischcm^ und danischem Rotklee. 

Bifora radians Marsch.-Bicb. in osteuropaischer Trieurwicke, seltcner 
in Luzerne. 

Brassica elongata Ehrh. in ungarischer und sudrussischer Luzerne. 
Brassica juncea (L.^ Cosson hie und da in Rolklee- und Luzerne- 
samen ungari.scher und sudrussischer Herkunft (vgl. (iruppe IX). 
Bupleurum tenuissimum L. ziemlich haufig in ungarischer Luzerne und 
ungarischem Rotklee. 

Camelina Algssum (Miller) Thellung (=r C. dentata Pers. =: C. foetida 


* Nach frdl. Mittcilung v. Dr. W. Grosser, Breslau. 
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Fries) in osteiiropaischen KJee- und (irassarncreicn, hie iind da 
auch in amerikanisehen Saaten. 

Camelina niicrocarpa Andrz. C. sativa (L.) Cranlz ssp. microcarpa 
Andrz.) hin und wieder in Klee- und Grassarnereien osteuropai- 
seher Herkunft, so in Rotklee- und Luzernesaatgul aus Ungarn, Siid- 
russland und Polen, in polnisehem und nissischein Weissklee etc., 
hisweilen auch in Saaten amerikanischer Herkunft und in Turke- 
staner Luzerne. 

Carduus ai'antlioides L. in osteiiropaischen Saaten, besonders in riissi- 
schein (ukrainischeiii) und in ungarischem Rotklee und in ungari- 
scher Luzerne. 

Cducalis (itmeoides L. hiiufiger in osteuropaischer als in westeuropiii- 
scher Saatware. 

Centanrea Cytuius L. zieinlich oft in ungarischer Luzerne und in ost- 
europaischern Rot- und Wundklee, seltcner in mittel- und westeuro- 
paischen Klee- und (irassaaten. 

Cenlaurea maculosa Lam. ssp. micranthos (Giiielin) (iiiglcr, in riinia- 
nischen und ungarischen Rotklee- und Luzernesaaten (vgl. Lit. 
No. ()<». 

Cenlaurea fujunouira (Heuff.) Ha>. haufig in Luzernesaatgut ungari- 
scher Herkunft. Am Samen lasst sich diese Sul)varietat von Ceiitaii- 
rea Jacea L. unseres Hrachtens nicht mit Sicherheit als solche er- 
kennen, 

Cephalaria iraussHiuiuiea (L.) Schrader aiisser in Saatgut von Rotklee 
und Luzerne siideuropaischer Herkunft hie und da auch in ungari- 
scher. rumanischer und siidrussischer Saatware.' 

Cerinlhe minor \j. hin und wieder in runuiniscliem, ungarischem und 
polnisehem Rotklee. 

Chenopodium album L. in Saatgut osteuropaischer Herkunft fast regel- 
iniissig und moist auch in grdsserer Zahl als in westeuropaischem 
anzutreffen ( Kosmopolil ) . 

Cirsium lanceolatum (L.) Hill, hisweilen stark vertreten in sudrussi- 
schem Rotklee (vgl. Griippe VH). 

Couium maculatum L. haufig in Rotklee- ifnd Luzernesaatgut ungari- 
scher, polnischer und siidrussi.scher Herkunft, hisweilen auch in 
rumanischen, hulgarischen und jugoslavischen, selten und nur ver- 
einzelt in westeuropiii.schen und ifalienischen Saaten. 

Conringia orientalis (1^.) Dumort. hie und da in ungarischem Rotklee, 
sowie in mitteleuropai.schen und nordanierikanischen Saaten. 

Coronilla varia L. in osteuropaischein (ungarischem, rumanischem 
und siidru.ssi.schem) Saatgut von Rotklee und Luzerne hiiufiger als 
in westeuropaischem. Oft finden sich Samen dieser Leguminose 
auch in Saatware aus den warmeren und kalkreicheren Gegenden 

* Vgl. Lit. No. 41 11 . 69. 
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von Mittel-, West- und Siideuropa (hesonders in italienischen Pro- 
venienzen, vgl. Gnippe I), 

Crepis tectorum L. in osteuropaischen Saaten haufiger als in west- 
eiiropaischen. 

Cuscuta aruensLs Beyrich zicmlich oft in osteuropaischen (ungari- 
schen, rumanischen und riissischen) Klee- und Luzernesaateii (vgl. 
Gruppe VI). 

Delphinium Consolida L. ziemlich hezeichnend fur oslciiropaische 
Saaten, hesonders fiir Rotklee- und Luzerncsanien ungarischer und 
siidrussischer Herkiinft. 

Delphinium orieiitale J. (iay (— Consolida orientalis (J. Gay) Schro- 
dinger), nach Gkrhahdt & Zoltan^ ist <iiese Art charakteristisch fiir 
ungarische Herkunfl und tritt in mittel- und sudungarischen Saaten 
oft massenhaft auf. 

Elsholtzia Pairini Aschers. (= H. cristata Willd.) in Sichenburger 
Rotklee. 

Falcaria vulgaris Bernh. {=. F, liivini Host) vereinzelt in Rotklee- 
und Luzernesaaten au» Ungarn, Runianien und Sudrussland, ah und 
zu auch in andern Herkiinften vorkoinmend. 

Galega officinalis L. in osteuropaischen Rotklee- und Luzernesaaten 
hiiiifiger als in siid- und westeuropaischen, dfters in italienischern 
und jugoslavischem Rotklee (vgl. Gruppe I). 

Galeopsis Ladanum L. haufiger in osteuropaischen als in rnittel-, west- 
und sudeuropaischen Rotklee- und Luzernesaaten. 

Galium tricorne Stokes dann und wann in osteuropaischen Rotklee- 
und Luzernesaaten, in Trieurwicken etc. (vgl. (jrui)pe IX). 

Glaucium eoniieulatum (L.) (]lurtis typisch fiir Saatgut yon Rotklee und 
l..uzerne osteuropaischer (ungarischer, rumanisclier, sudrussischer) 
Herkunft; auch in rnafrokkanischer Leinsaat und in Trifolium alex- 
andrinum aus den Atlaslandern vorgefunden. 

Ueliotropium europaeum L. hin und wicder in ungarischer Luzerne, 
charakteristisch jedoch fiir siideuropaische (it alien ische und fran- 
zosische) Saaten. - 

Hibiscus Trionum L. typisfh fiir Rotklee- und Luzernesaatgul ungari- 
scher, nordost-jugoslavischer, siidost-polnischer, runianischer und 
sudrussischer Herkunft (vgl, Gruppe IX). 

Hyoscyamiis niger L. charakteristisch fiir Rotklee- und Luzerncsanien 
osteuropai.scher, hesonders siidru.ssischer, polnischer und ungari- 
scher Provenienz. 

Lactuca Serriola L. (=: L, Scnriola L.) hin und wieder in siidrussi- 


* (jERiiAHDT, G. & ZoLTAN, Zs., KrlSuterungen zu dcr von der staat lichen 
Samenkontrolle in Budapest hcrausgcgelienen Samensammlung der wich- 
tigsten ITnkrauter des iingar. Klees und der iingar. Luzerne. 


Vgl. Lit. No. 41. 



schem und rumanischeiii Saatgut von Hotklec und Luzerne, haufiger 
aber noch in sud- und westeuropaischen Saaten, bisweilcn auch in 
nord- und sudanierikanischen. 

Lappula echinata Gilil). (=: Echinospermum Lap pula Lehrn.) haufig in 
osleuropaischen Saaten, hisweilen aueh in west- und siideuropai- 
sehen, sowie in nordamerikanisehen (vgl. Gnippe IX). 

Laihyriis Aphaca L, in ungariseher Trieiirwicke und ungarischen Klee- 
saaten (vgl. Gruppe I). 

Lathy run hirsutus L. in ungarischen Trieurwicken, rumanischern Rot- 
klee und in Saatwicken aus der Levante. 

Leonurus Mamibiastrum L. in Rotklee und I^uzerne ungariseher Her- 
kunft. 

Lepidium campestre (L.) R. Br. haufig in Rotklee- und lAizernesaat- 
gul osteuropaischer Herkunft, dann und wann aber auch in Saat- 
ware aus dern iibrigen Europa und aus Amerika. 

Lythrum Hyssopifolia L. Kapseln und Sanien dieses Unkrautes finden 
sich oft in osteuropiiischem Rotklee- und Luzernesaatgut, nicht sel- 
ten auch in Rotklee und Luzerne sudanierikanischer Proven ienz 
(vgl. Gruppe VII). 

Malvo silvestris L, haufig und meist zahlreich vertreten in russischeni 
und rurnanischein Rotklee aus dem Schwarzerdegebiet, oft aber 
auch in ungarischen, inittel-, siid- und westeuropaischen Klee- und 
Luzernesaaten. 

Marruhium vulyare L. hin und wieder in Rotklee und Luzerne unga- 
rischer, runianischer, bulgarischer und sudrussischer Herkunft, aber 
aucli in Saaten siid- und westeuropaischer, sowie slid- und nord- 
ainerikanischer Provenienz anzutreffen. 

Melaiidrium album (Miller) (iarcke in osteuropaischem Klee- und Lu- 
zernesaatgut haufiger und meist in grosserer Menge vorkoinmend 
als in west-, siid- und mitteleuropaischeni; nach \V. Grosskh sehr 
haufig in schlesischein Rotklee, hin und wieder auch in arnerika- 
nischen Saaten. 

Melandrium noctiflorum (L.) Fries (=: Sileiie noctifloni I-.) hin und 
wieder in Rotklee, Luzerne und Esparsette aus Mittel- und Osteuro- 
pa, ferner in Luzerne aus Kleinasien, in Rotklee, Luzerne, Bastard- 
klee, NWdssklee, Melilotenklee, sowie in (iras-, Getreidearten und 
Flachs nordamerikanischer Herkunft (vgl. Gruppe VI). 

Si(fella arvensis L. ziemlich typisch fiir Rotklee- und Luzernesaatgut 
osteuropaischer Herkunft, besonders fur polnische, ungarische und 
siidrussische Saatware. Kommt nach Obkhstein in schlesischein 
Rotklee nicht vor (vgl. Lit. No. 84). 

Panicum Crus galli L. in ost- und sudosteuropiiischen Saaten haufiger 
und in der Regel auch zahlreicher vertreten als in andern Her- 
kiinften; zahlt zu den wichtigen Begleitarten der Luzerne ungari- 
scher und sudrussischer Provenienz (vgl. Gruppe I, VI & IX). 
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Panicum Ischaemum Schreber ex Schweigger (= P, lineare Krocker 
m Digitaria filiformis Koeler) haiifig in Rolklee iind Luzerne sud- 
russischer Herkunft (vgl. Gruppe VI). 

Panicum miliaceum L. oft in Rolklee- und Luzernesaalen aus Ungarn, 
Rumanien und Siidrussland, hie und da aber auch in siideuropai- 
schen Saaten (ygl. Gruppe IX). 

Panicum sanguinale L. (= Digitaria Hanguinalis Scop.) haufig in Rot- 
klee- und Luzernesaatgut aus Ungarn und Siidrussland, bisweilen 
auch in andem Provenienzen. 

Papaver somniferum L. zienilich oft in Rotklee und Luzerne ost- 
europaischer Herkunft, besonders in russischen, polnischen und 
ungarischen Saaten, bis vor Kriegsausbruch selten in andren Her- 
kiinften vorkomrnend. 

Polygonum lapathifolium L. em. Koch in osteuropaischen Saaten 
haufiger als in 'westeuropaischen. 

Prunella laciniata L. (= P. alba Pallas) oft in ungarischem und ruma- 
nischem Rotklee, koinnit aber auch in niittel-, siid- und westeuropai- 
schen Provenienzen vor. 

Reseda Phyteuma L. Sanien dieser sudeuropaischen Pflanzenart kom- 
men, gleich wie diejenigen von Heliotropium eiiropaeum und Cepha- 
laria transsilvanicay bisweilen auch in ungarischen und rumani- 
schen Saaten vor (vgl. Gruppe I).* 

Bumex odontoearpus Sandor (= 1 : R, stenophyllus Led. =: R. biformis 
Menyh.) charakteristisch fiir osleuropaisches Saatgiit, insbesondere 
fiir ungarische Luzerne. 

Salsola eollina Pall, in Rotklee aus Sibirien (vgl. Lit. Xo. 3, Vol. 7, S. ()). 

Salsola Kali L. ab und zu in Luzerne ungarischer, ruinanischer und 
siidrussischer Herkunft, ara haufigslen jedoch in uberseeischer Saat- 
ware (vgl. Gruppe VI, ‘VII & VIII). 

Salvia Ethiopis L. osl-mediterrane Art, lypischer Hegleiter der i>onli- 
schen und pannonischen Federgrassteppcn; hie und da in bulgari- 
scher Luzerne. 

Salvia silvesiris L. (= S. nemorosa X pratensis) in ungarisc'hen und 
rumanischen Rotklee- und Luzerne.saaten, sowie in lilauisc‘heni Rot- 
klee, in Luzerne aus Russland, Turkestan, Kleina.sien und Sudfrank- 
reich. 

Salvia veriicillata L. in osteuropaischem Saatgut von Rotklee, Inkarnal- 
klee und Luzerne haufiger als in wesleuropaischem. 

Scutellaria seordiifolia Fisch. ex Schrank, nach Kamensky (Lit. No. 3, 
Vol. 7, S. 6) charakteristisch fiir sibirischen Rotklee. 

Setaria iialica (L.) Pal. haufig in osteuropaischem Saatgut, inslieson- 
dere in Rotklee und Luzerne siidrussischer, rumanischer und unga- 
rischer Herkunft, aber auch in .siideuropaischen und amerikanischen 
Saaten vorkomrnend. 


* Vgl. Lit. No. 41. 
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Setaria glouea (L.) Pal. in osteuropaischen Saalen viel hiiufiger iind 
in der Regel auch zahlreicher als in west- iind siideuropaischen. 

Setaria viridis (L.) Pal. haufig in Rotklee- und Liizernesaaten osteuro- 
paischer Provenienz (Kosinopolit). 

Sideritis moniana L. hie und da in Rotklee und Luzerne osteiiropai- 
scher Herkunft, besonders in ungarischen und sudrussischen Saaten, 
selten in franzosischer Luzerne. 

Silene dichotoma Ehrh. wenn zahlreich vorhanden tijpisch fiir ostenro- 
pdischc, besonders fiir russische und polnische Prove nienzen, in 
geringen Mengen bisweilen auch in italienischen, sowie in niittel- 
und wesleuropaischen Saaten vorkorninend, vor allein in Xachbau 
von osteiiropaischein Rotklee; hin und wieder auch vereinzelt in 
anierikanischen Saaten. 

Solanum nigrum L. ern. Miller bezeichnend fiir osteuropdische Saaten, 
oft in ungarischen Luzerne- und Rolkleesanien, seltener in ameri- 
kiuiischen. 

Starhgs annuus L. biiiifiger in ost- als in wesleuropaischer Saatware, 
zieinlic'h oft in ungarischern Inkarnatklec, sowie in ungarischeni, 
runianischem und sudrussischein Rotklee- und Luzernesaatgut. 

Thlaspi arvense L. in osteuropaischen Klee- und (Jrassainereien be- 
sonders haufig. 

Tliyiiielaea Passeriiia (L.) ('.osson et (iennain (=: Th. arvemis Lam. 
I^as.serina annua Wikstr.) hie und da in Klee und Luzerne osteuro- 
piiischer (rumiinischer, ungarischer) Herkunft (vgl. Lit. Xo. 3, I, 
S. 23 und 09, S. 55). 

Trifoliiim aiigulatum \Valdst. & Kit. bisweilen in Weissklee, Rotklee 
und Luzerne ungariscber Herkunft. 

Trifolium parvifloniiii Ehrb. hin und wieder in Luzerne, Rotklee und 
Weissklee ungarischer Provenienz (vgl. Lit. Xo. 3, I, S. 24 und Xo. 
09) ; wird bisweilen auch zur Falschung von Weisskleesanien benutzt. 

Trigonella Besseriaiia Ser. charakteristisch fiir I.uzernesanien ungari- 
scher Provenienz (vgl. Lit. Xo. 09, S. 15 u. 26). 

Vaccaria pgramidata Medik. (= V. parviflora Monch) bezeichnend fiir 
Rotklee und Luzerne o.steuropaischer, besonders ungarischer, ruma- 
nischer, polnischer und siidrussischer Herkunft (vgl. Gruppe IX). 

Vida lathyroides L. Sainen dieser friihbluhenden Pflanze finden sich 
ah und zu in Knaulgras, Luzerne, Wund- und Inkarnatkiee ungari- 

* scher Provenienz, ferner in Schafschwingel aus Xorddeutschland. 

VL Nordamerikaiiisehe Provenienz. 

(Vereinigtc Staaten und Kanada.) 

Bci Klee- und Grassamereien nordamerikanischer Herkunft 
bietet die Feststellung der Provenienz in der Regel keine Schwie- 
rigkeiten. Die Unkrautflora dieser Saaten ist meist so reich an 
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Leitarten, dass man selbst bei Ware von hochprozentiger Rein- 
heit und bei Gemengen mit Saatgut anderer Herkunft schon in 
einer massig grossen Probe Unkrauter findet, die fiir anierika- 
nisches Saatgut typisch sind. 

Als L e i t- und Begleitarlen der nordainerikanischen 
Saaten kominen besonders in Betraeht: 

Amarantua retroflexus L. haufig in Klee- und Grassaaten, zunial in 
Timothc und Bastardklee (vgl. Gruppe V). 

Ambrosia artemisiaefolia L. (= .4. elatior L.) in Rotklee, Bastardklee, 
Melilotenklee, Tirnolhe etc., in manchen Jahren haufig; spezifisch 
amerikanischen Ursprungs; soil nacht Poei.t, wenn gleich selten, auch 
in ungarischem Inkarnalklee vorkonimen (vgl. I-it. No. 89, S. (55). 
Xach Lengyei. hat sich dieses ainerikanische Unkraut seit einigen 
Jahren in Ungarn stark vermehrt. Auch wir fanden in neuer Zeil 
Sainen von dieser Art in Anihyllis vulneraria und nainentlich in 
Lotus corniculatiis ungarischer Herkunft vor. 

Antheniis Cotida L. oft in Klee- und Grassaaten nordamerikanischer 
Herkunft, aber auch in sudainerikanischen und europaischen Saa- 
ten (vgl. Gruppe V & VII). 

Apium leptophyllum (DG.) F. Muell. (= .4, Ammi Urban) hie und 
da in Cynodoii Dactylon anierikanischer Herkunft (vgl. Gruppe 
VII). 

Bromus japonicus Thunb. haufig in ainerikanischern Wiesenschwingel, 
bisweilen auch in europaischen Saaten. 

Carex cepiialophora Miihlb. haufig in Tiinothe, Wiesenrispengras, Wie- 
seiischwingel, Fioringras und Knaulgras. 

Carex retroflexa Miihlb. *(= C, rosea var. relroflexa Torr.) in Wiesen- 
rispengras. 

Carex straminea Willd. in Wiesenschwingel. 

Carex vulpinoidea Michx. in Cyuodon Dactylon, Tirnothe und Platt- 
halmrispengras; in Tiniothe oft in erheblicher Zahl. 

Cenehrus tribuloldes L. (= C. pauciflonis Benth.) Ine und da in nord- 
anierikanischern Rotklee- und Luzernesaatgut, fa.st iminer enthiilst! 
Xach Petery (vgl. Gruppe VII) auch charakterislisch fiir argenti- 
ni.sche Luzerne aus deni >W’esten von Buenos Aires, Xorden und 
Mitte der Pampa und Siiden von Cordoban (Litt. No. 8, I, S. 73). 
Cuphea uiscosissima Jacq. in Rotklee (selten). 

Cuscuta arvensis Beyrich in Rotklee- und Luzernesaatgut nordanieri- 
kanischer Herkunft in manchen Jahren haufig, bisweilen auch in 
europai.schen, besonder.s o.steuropaischen Saaten. 

IHodia teres Walt, in Saatgut von Lespedeza striata. 

Erysimum cheiranthoides L. in nordamerikanischem Saatgut von Hot- 
klee, Bastardklee, Tirnothe, Schafgarbe etc. haufig, auch in ost- und 
nordosleuropaischen Saaten nicht .selten. 
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Euphorbia Pr^slii (iuss. (= E. nuians Luf^asca) ziernlich haufig in Rot- 
kleesamen iiordamcrikanischer Herkunft. 

Geranium carolinianum L. hin und wieder in Wiesenschwingel iind 
Fromental ainerikanischer Herkunft. 

Geum flavum (Porter) Hicknell (det. von Prof. Dr. \V. Kocii, Zurich) 
hin und wieder in nordanierikanischer Luzerne. 

Geum Virginianum f.. hie und da in Tiniothe. 

Giyeeria iiervata Trin. (=: Panicularia nennita (Willd.) Kunlze) hin 
und wieder in Wiesenrispengras, Bastardklee und Tiniothe. 

Grindelia squarrosa Dunal (~ C. penlagona Engelm.) oft in Saatgut 
von Luzerne und Melilotenklee. 

Hedeoma liispida Pursh hie und da in Wiesenrispengras. 

Hedeoma pulegioides (L.) Pers. (=: Melissa pulegioides L.) hie und (ia 
in Klee- und (irassaaten. 

llelianihus animus I., haufig in Luzernesanien, ah und zu in Ihit- 
kleesanien nordanierikanischer Herkunft, hisweilen auch in euro- 
p aisc h e r Ks pa r set te . 

Iva xanthifolia Nutt, in Klee- und (irassamereien. 

KoelHa flexuosa (Wall.) Mac M. (:= Ppcnanthenuim linifoliuni Pursh 
P. flexuosunt (Walt.) P. S. P.) in (irassamereien, hesonders in 
Fioringras, haufig. 

I^epidium virgiiiirum L. in Saatgut von Rotklee, Bastardklee, Tiniothe, 
Knuulgras, Wiesenschwingel, Fioringras, Wiesenrispengras etc. 
hiUifig. 

licspedeza striata Hook. & Arn. hie und da in Fromental und Wiesen- 
schwingel. 

Ixitiis americanus (.Nutt.) Biscli. ilosackia Purshiana Pursh) hin 
und wieder in amerikanischen Rotklee- und Luzernesaaten, sowie 
in B ramus inermis. 

Melandrium naviiflarum (L.) Fries i" Silene nactiflara I,.) aus Kuro- 
pa eingeschleppl; in nordamerikanischen Klee- und (irassamereien 
des Westens seltener als in denjenigen des (Xstens (vgl. (iruppe V). 

Xepeta cataria L. hisweilen in Rotklee, Luzerne, Bastardklee, Weiss- 
klee, Melilotenklee und Tiniothe. Hie und da auch in europaichen 
(hesonders osteuropaischen) und in asiatischen Saaten. 

Paiiieiim capillare L. in (iras- und Kleesaniereien haufig. 

Panieiim ciandestinuni L. hie und da in Wiesenschwingel. 

Panicum Crus (falli L. hin und wieder hesonders in Rotklee und Lu- 
zerne (vgl. (Iruppe V). 

Panifum dieliotoniiiiii L. (rrr P. lanuginosum Ell. = P. pubescens Lam.) 
in Tiniothe, Fioringras, Knaiilgras und Wiesenrispengras ziernlich 
haufig. 

Panicum hchaemum Schreber ex Schweigger {= Digitaria filiformis 
Koeler P. Uneare Krocker P. humifusiim Kunth) ah und zu 
in Rotkleesaaten nordamerikanischer Herkunft (vgl. (iruppe V). 
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Panieiun virgatum L. in Luzerne (selten). 

Parsonsia petiolata (L.) Rushby (=: Cuphea viscosissima Jacq.) in 
Rotklee (selten). 

Paspalum ciliatifoliiim Michx. (= P, setaceum Michx.) hie und da in 
Rotklee, Luzerne, Wiesenschwingel und Fioringras. 

Paspalum dilatatum Poir. hin und wieder in Saatgut von Lespedeza 
striata vorgefunden. 

Phacelia magellanica Coville (= Ph, circinata Jacq.) von Dr. Obkk- 
STEiN in Trifolium hybridum aus dem Staate Oregon, l\ S. A., 
gefunden (Siehe Lit. No. 149). 

Physalis lanceolata Michx. hie und da in Rotklee und Wiesenschwingel. 

Physalis virginiana Miller in Saatgut von Blulhirse iPaniciim sangui- 
nale) vorgefunden. 

Plantago aristata Michx. (= P. Patagonica Jacq. var. aristata Gray) 
in Rotklee, Wiesenschwingel, Fioringras und Timothe hiiiifig (vgl. 
Gruppe VII). 

Plantago rliodosperma Decaisne (det. v. U. S, Dep, of Agric. in Wash- 
ington) in Wiesenschwingel und Luzerne; in neuerer Zeit selten 
mehr anzutreffcn. 

Plantago Rug^lii Decaisne in Klee- und Grassamcreien sehr haiifig. 

Plantago virginiea L. in Wiesenschwingel, Wiesenrispen- und Fiorin- 
gras. 

Polygonum Persicaria L. in Klee- und Grassarnereien nordanierikani- 
scher Herkunft haufig, al)er auch in europaischen Saaten sehr ver- 
breitet. 

Potentilla norvegica L. (— P, inonspeliensis L.) irn allgeinoinen ty- 
pisch fur Klee- und Grassarnereien nordamerikanischer Herkunft. 
kominl abcr auch in ♦ nordeuropaischen (finnischen) Saaten vor, 
jcdoch .selten. 

Ranunculus parviflorus L. aus Europa eingeschleppl; in Texas-Luzer- 
nc vorgefunden, kommt auch in europiiischen und in neuseeliindi- 
.schen Saaten vor. 

Rosa arkansana Porter & Coult. ab und zu in Luzerne, Gras- und 
Getreidearten. 

Rudbeekia hirta L. in Rotklee, besonders haufig in iMoringras und Ti- 
inothe. 

Rumex altissimus Wood in Wiesenrispengras. 

Salsola Kali L. hie und da in Samen von Luzerne, Melilotenklec etc. 
(vgl. Gruppe V, VII & VIII). 

Salvia lanceolata Willd, vereinzelt in Luzerne und Wiesenschwingel. 

Setaria viridis (L.) Pal, besonders in Rotklee und Melilotenklec nord- 
amerikanischer Herkunft haufig (Kosmopolit, vgl. Gruppe V). 

Sida spinosa L. hie und da in nordamerikanischem Rotklee. 

Sisyrinchium angustifolium Mill, ab und zu in Wiesenrispengras. 
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Solanum Carolinenne ab unci zu in Rotkiee nordanierikanischer 
Herkunft. 

Spermolepis divarkatus (Wall.) Britton Apium divaricalnm Wood) 
dct. V. Dr. Thekluno (Ziirirh) hie iind da in WiesensrhwingeJ. 

Tradescantia virginiaiia L. T. uirginica L.) in Wiesenschwingel 
(seltrn). 

Trifoliiim variegatuni Nutt. (del. v. Dr. Thelluncj, Zurich) in Hastard- 
klec. 

Veiiiena angustifolia Michx. ab iind zu in Rotkiee und Tirnothe. 

Verbena hastata L. hie und da in Rotkiee- und Grassamereien. 

Verbena strirta Vent, in Tiniothe, Weissklee, Luzerne, Fioringras und 
(Ujnodon Dactplan ainerikaniseher Provenienz vorgefunden. 

Vulpia oefoflora (Walt.) Rydb. (= Vulpia tenella Hcynh. =: Fesiucu 
octoflora Wall. = F. tenella Wild.) in Fioringras haufig; hie und da 
auch in Tirnothe und Wiesenrispengras. 

VH. Stidamerikanisehe Fro\enienz. 

(Chile, Argentinien. ) 

Die Fnkrautflora der sudainerikanischen Hcrkiinftc von Klee- 

und (Irassamereien ist reich an mediterranen Arten. Zu iliren 

wichtigslen L e i I- und Regie itarten ziihlen : 

Amini Visnaga (L.) Lain, oft in chilenischeni Rotkiee, in argenlini- 
scher und sudafrikanischer Luzerne, sellen in siidfranzbsischer; ab 
und zu auch in ilalienischein Weissklee. 

Atuiropoifoii halepensis (L.) Rrot. bin und wieder in argentinischer 
Luzerne (vgl. Gruppe I). 

.Ipiiini leptophyllum (DC.) F. Muell. (— A. Arnmi Urban). Sainen dieser 
im warnieren Ainerika und in Australien einbeiinischen, in Siid- 
eui’opa nur adventiv vorkonimenden Umbelliferc, finden sich hie 
und da in >argenlinischeni Raigras» {Lolium mnltiflorum Lain. var. 
hrasiliannm Nees) und in Cynodon Dactylon ainerikaniseher Her- 
kunft vor. 

Brassiva Hapa L, var. campeslris (L.) Koch haufig in Luzerne und 
Flach.s argentini.scbcr und in Rotkiee chilenischer Provenienz, oft 
auch in australischen, afrikanischen und europaischen Saaten. 

Bromus unioloides (Willd.) H. B. K. (=: B, Schraderi Kunth) =: Cera- 
tochloa aiisiralis Sprgl. haufiges Unkraul in argentinischen und 
sudafrikani.schen Luzerne.saaten. Nach R. Ransom (Lit. No. 3. Vol. 
9, S. Go/C7) bisweilen auch in Luzerne nordainerikanischer Her- 
kunft. 

Centanrea melitensis L. haufig in »argenlinischem Raigras» (Lolium 
mnltiflorum Lam. var. brasilianum Nee.s) und in Luzerne argentini- 
scher Herkunft (vgl. Gruppe I). 

Centanrea solstitialis L. oft in argentinischer Luzerne (vgl. Gruppe I). 
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Cirsium lanceolatam (L.) Hill, haufig in argentinischer Luzerne, aber 
auch in europaischen Klee- und Luzernesaaten (vgl. Gruppe V). 

Cnscuta racemosa Mart, in chilenischem Rotklee oft massenhaft vor- 
komraend, mit diesem nach Europa (Ungarn, Riunanien, Sudruss- 
land, Deutschland, Italien, Sudfrankreich etc.) verschleppt und hier 
seit langem eiiigeburgert. 

Cynosurus echinatus L. hie und da in chilenischem Knaulgras, sowic 
in Lolium multifloriim und Rotklee italienischer Herkunft. 

Kochia hyssopifolia Schrader (det. v. Dr. Thellung, Zurich; test. E. C, 
Leonard, Washington) (=: Suaeda hyssopifolia Pall. = Bassia hys- 
sopifolia (Pall.) Kuntze) haufig in argentinischer Luzerne, selten in 
siidafrikanischer, ah und zu in anatolischer Luzerne (vgl. Gruppe 
IX). 

Lythrum Hyssopifolia L. hin und wieder in Luzerne argentinischer 
Herkunft, selten in nordamerikanischern Rotklee (vgl. Gruppe V). 

Medicago arabica (L.) Hudson (— M. maculala Willd.) haufig in chi- 
lenischem Rotklee und argentinischer Luzerne, selten in franzdsi- 
schen und italienischen Saaten. 

Medicago hispida Gartner (= M. deniiculata Willd.) in chilenischen 
Rotklee- und Luzernesaaten, bisweilen auch in siid- und westeuro- 
piiischen. 

Medicago minima (L.) Desr. in chilenischem Rotklee. 

Melilotus indkus (L.) All. (= A/, parviflorus Desf.) sehr haufig in 
Luzerne argentinischer und in Rotklee chilenischer Herkunft, sovvie 
in 3>argentinischem Raigras)t> (Lolium multiflorum Lam. var. brasb 
lianum Nees) (vgl. Gruppe VIII & IX). 

Navarretia intertexta Renth. & Hook. (=r Gilia intertexta Steud.) (det. 
V. E. Brown, Washington). Bisweilen in »argentinischem Raigrus 
(Lolium multiflorum Lam. var. brasilianum .\ecs). 

Phalaris angusta Xees (det. v. Dr. Theij.un(j, Zurich) bisweilen in 
»argentinischem Raigras;^ (Lolium multiflorum Lam. var. brasilia- 
num Nees). 

Phalaris minor Retz. (= Ph. capensis Thunb.) hin und wieder in >ar- 
gentinischem Raigras» (Lolium multiflorum Lam. var. brasilianum 
Nees, vgl. Gruppe IX). 

Piantago Patagoniea Jacq. var. typica Speg. in Luzerne argentinischer 
Herkunft (am Samen wohl kaum zu unterscheiden von P. Patagonica 
Jacq. var. aristata Gray, hezw. P. aristata Michx.). 

Rumex pulcher L. in Luzerne argentini.scher Provenienz (vgl. Gruppe 
I & IX). 

Salsola Kali L. var. tenuifolia G. F. WL Meyer (= S. Kali var. Tragus 
Moq. = S. pestifer A. Nels.) oft in argentinischer Luzerne, hier 
starker vertreten als in Kap-Luzerne (vgl, Gruppe V, VI & VIII). 

Silybum Marianum Gartn. ofters in La Plata Flachs. 
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Trifolium tridentatum Lindl. (del. v. E. Bkown, Washington) in argenti- 

nischem Raigras» (Loliuni nmltifloruni Lam. var. brasilianum Nees). 

Nach Hillman & Henry (Lit. No. 3, 3 (6), S. 19) auch in Rotklee aus 

Oregon. 

VIII. AfrikaniMiie Provenienz. 

(Siidafrika.) 

In den Ictzten JaJirzehnten hat auch Siidafrika bisweilen 
grossere Mengen von Liizernesaatgut auf den Weltinarkt gebrachl. 
Die Unkrautflora dieser unter dem Namen »Kap-Luzerne» gehan- 
delten Ware stiinmt sehr weitgehend mil derjenigen der argenti- 
nischen Luzerne iiberein. Die meisten L e i t- und Begleit- 
a r I e n der argentinischen Luzerne kommen auch in der siid- 
afrikanischen vor, so: 

Aninii Visnaga (L.) Lam. 

Alrijdex roseum L. (— .4. album .Scop.). 

Hronnis unioloides (Willd.) H. B. K. (~ H, Schraderi Kunth in Cera- 
iochloa australis Sprgl.). 

Cheuopodium album L. 

Cichorium Intybus L. 

Cynodon Dactylon (L.) Pers. 

Malva pa rin flora L. 

Melilolus indicus (L.) All. (m M, parviflorus Desf.). 

Phalaris minor Retz. (m Ph. capensis Thunb.). 

Plant ago lanceolata L. 

Polygonum aidculare L. 

Salsohf Kali L. selten (vgl. (iruppe V VII). 

Selaria viridis (L.) Pal. 

Vulpia bromoides (L.) Dumort. usw. 

Von den Leitarten der argentinischen Luzerne sind uns bis 
Jelzt in der Kap-Luzorne nie begegnet: Kochia hyssopifolin 
Schrad. und Centaur ea melitensis L. 

Trotz der grossen Obereinstimmung der Unkrautflora dieser 
beiden Provenienzen, ist es bei Beriicksichtigung aller Merkniale 
und nainentlich auch des Mineralbesatzes dem geiibten Analy- 
tiker in der Regel dennoch moglich, die sudafrikani.sche Luzerne 
mil geniigender Sicherheit von der argentinischen zu unter- 
scheiden. 

IX. Asiatlsflie Provenienz. 

(Klcinasien, Syrien, Turkestan, Iran fPersien].) 

Die Unkrautflora des Saatgutes aus Vorder-Asien setzt sich 
vorwiegend aus typisch mediterranen Arten zusamnien. Sie steht 
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in vielen Beziehungen derjenigen der sudeuropaischen Prove- 
iiienz sehr nahe, ohne jedoch den kontinentaleren Charakter 
ihres Herkunftsgebietes zu verleugnen. Dieser kommt umso 
deutlicher zum Ausdruck, je ostlicher das Ursprungsland der 
Saatware liegt. 

Wichtige L e i t- und Begleitarten der asiatischcn Pro- 
venienz sind : 

Alhagi canielorum Fisch. oft in Tiirkcslaner Luzerne (vgl. Taf, VI, 
Fig. 1). 

Andropogon halepensis (L.) Brot. in syrischer imd Iran-Luzerne (vgl. 
Gruppe I). 

ArthroloMiim scorpioides DC. in persischer unci in syrisclier laizerne 
(vgl. Gruppe I). 

Avena sterilis L. ub und zu in syrisclier Wic'ke, in Flachs aus der 
TCirkei und aus den siidlirhen Mittelnicerlandern. 

Beta irigyna W. & K. ah und zu in syrischer Wicke. 

Brassica jmicea (L.) Cosson hiiufig in Turkestaner Luzerne, in indi- 
schem Flachs und in Klee- und Luzernesaatgut osteuropiiischcr Her- 
kunft, bisweileii auch in aiuerikanischen Saalen. 

Calendula officinalis L. bin und wieder in syriscdier Wicke. 
Camelina microcarpa Andrz. (” C. saliva (L.) Crantz ssp. microcarpa 
Andrz.) ab und zu in Turkestaner Luzerne (vgl. Gruppe V). 
Centaurea Calcitrapa L. bisvveilen in syrischer und in Turkestaner 
Luzerne (vgl. (iruppe I & VII). 

Centaurea iberka Trev. oft in anatolischer Luzerne, Iran-Flachs und 
Taurus-Luzerne. 

Centaurea phylloeephala Boiss. (det. v. Prof. Dr. W. Koch, Zurich ) ab 
und zu in Iran-Luzerne. 

Centaurea Picris Pall, (rz Acroptilon Picris DC.) charakleristisch fiir 
Turkestaner Luzerne, .soil aber auch in siidrussischer Luzerne auf- 
treleni (vgl. Lit. No. 52, 62, 70 & 86). 


* J. Paczowski en^^ahnt zwar hierzu in Band IV. 1911, p. 124 ivgl. Lit. 
No. 86) : »Hcrr Issatschnko bemerkte in eincr Abhandlung u. a., dass dieses 
Tnkraut in Luzememustcrn aus dem Bezirk Eli.sawctgrad, Gouv. (Kherson in 
grosser Menge vorgefunden wordcu sei. Auf mcine Anfrage hin teiltc er roir init, 
man habe die Herkunft dieser Luzeriiemu.ster nicht genau festsicllen kdnneii 
und es sei moglich, dass die Ware von auswiirts bezogen worden sei. Das 
Unkraut Acroptilon Picris findet sich oft im Gouv. Tauricn, Bi*zirkc 
Dnieprowski und Perekopski.» 

Im Weiteren berichtet dieser Aulor; »Im Gouv. Cherson wurde Acroptilon 
Picris nach Shedinski bei der Einmiindung des Flusses Hazawluk in den 
Dniepr (im nordostlichen Teil des Bezirkes Cherson) gefunden. Ich bin ihr 
nicht weit von diesem Ort begegnet. Namcntlich in Trigubowka habe ich sic 
am Wege und in angrenzenden Feldern in einer Niederung zicmiich stark 
>crtrcten und dicht beieinanderstcheiid angetroffen.» 

Ich verdanke die Cbersetzung dieser Stellen Herrn J. Woyczynski, Ziirich. 
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Centaurea solsiitialis L. in anatolischer, persischer, Taurus- und Iran- 
T^uzerne, bcsonders aber in italienischen und siidfranzosischen Lu- 
zerne- und Rotkleesaaten, selten in ungarischer, rumanischer und 
sudrussischer Saatware (vgl. Gruppe I). 

Cephalaria syriaca Schrader oft in syrischer Wicke, in tiirkischem 
und persischem Flachs; nach Todaro auch in italienischem Rotklee 
(vgl. Lit. No. 103, S. 12). 

Chrysanthemum coronarium L. oft in syrischer Wicke (vgl. (iruppe I). 

Coriandrum sativum L. hie und da in Iran-Luzerne. 

Cuscuta arabica Fres. haufig in Trifolium alexandrinum. 

C'uscuta motiogyiia Vahl hie und da in Turkeslaner Luzerne. 

Cuscuta pUmiflora Ten. bisweilen in Turkestaner Luzerne. 

Eruea veskaria (F-.) Cav. em. Thellung ssp. lativalvis Boiss. var. eudaii- 
valvis Thellung (det. v. Prof. Dr. W. Kocii, Zurich) haufig in Tur- 
kestaner und anatolischer Luzerne (vgl. (iruppe I). 

Kiielldium syriaeum (I^.) R. Br. ah und zu in Turkestaner Luzerne. 

Euphorbia seyetalis L. bisweilen in syrischer und in Turkestaner Lu- 
zerne, 

Galium tricorne Stokes ab und zu in syrischer und anatolischer Lu- 
zerne. 

Gypsophila trichotoma Wender hin und wieder in syrischer Luzerne. 

Hibiscus Trionum L, hie und da in Iran-Luzerne (vgl. (iruppe V). 

Uippocrepis unisiliquosa f^. in syrischer Wicke. 

Kochia hyssopifolia Schrader ab und zu in anatolischer Luzerne (vgl. 
(iruppe VII). 

Lappula echinata (iilib. (=: Echinospermum Lappula Lehin.) haufig 
in Turkeslaner Luzerne (vgl. (iruppe V). 

Lalhyrus Ilierosolymitanus Boiss. hie und da in syrischer Wicke. 

Lathyrus setifolius L. bisweilen in syrischer Wicke. 

Medicago litoralis Rhode (— M, cylindracea D(i.) hie und ta in syri- 
scher Wicke. 

Medicago tuberculaia Willd. hie und da in syrischer Wicke. 

Melilotus indicus (L.) All. (riz; M, parviflorus Desf.) vereinzelt in syri- 
scher und in Turkestaner Luzerne (vgl. Gruppe VH), 

Melilotus messanensis All, ab und zu in Luzerne und in Wicken syri- 
scher Herkunft, haufig in marokkanischer (iersle. 

Xotobasis syriaca (]ass. (= Cirsium syriacum (iiirlner) in syrischer 
Wicke und turkischern Flach.s. 

Onobrychis Caput-galli Lam. hin und wieder in syrischer Wicke. 

Panicum Crus galli L. haufig in Turke.slaner Luzerne (Kosmopolit), 
vgl. besonders (iruppe I, V & \T. 

Panicum erueiforme (L.) Sibth. hin und wieder in syrischer Luzerne, 
.sehr selten in spanischer. 

Panicum miliaceum L. oft in Turkestaner Luzerne, ab und zu auch in 
o.st- und siideuropaischen Provenienzen (vgl, (iruppe I & V), 
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Phalaris minor Retz. {= Ph. capensis Thunb.) hie und da in Luzerne 
syrischer, argentinischer und siidafrikanischer Herkunft, ferner in 
Raigras {Lolium perenne) neuseelan ditcher und in Lolium malii- 
florum var. brasilianiim Nees argentinischer Herkunft (vgl. Gruppe 
VII). 

Phalaris paradoxa L. hit und da in syrischer Wicke; nach Fii/rKK 
auch in tiirkischer Leinsaat (vgl. Gruppe I). 

Picris pauciflora Willd. bisweilen in syrischer Luzerne. 

Picris Sprengeriana (L.) Poir. in syrischer Luzerne. Nach Nieskr 
haufig in tiirkischer Kanariensaat, bisweilen auch in turkischem 
Flachs. 

Plantago Coronopus L. in syrischer Wicke (ganze Ahren!) und in 
syrischer Luzerne. Nach Cockayne auch in Lolium perenne neii- 
seelandischer Herkunft. 

Hapistrum orieniale DC. in syrischer Wicke, turkischem Flachs und 
osteuropaischem Gelreide (vgl. Gruppe V). 

Rumex pulcher L. hie und da in Luzerne syrischer, siideuropaischer 
und argentinischer Herkunft, auch in marokkanischer und argen- 
tinischer Leinsaat (vgl. Gruppe I). 

Saluia Sclarea L. bisweilen in Turkestaner Luzerne, seltener in russi- 
scher und siidfranzosischer, ferner in tiirkischer Leinsaat. 

Salvia silvesiris L. (= S. nemorosa X pratensis) hie und da in Luzerne- 
saaten aus Bulgarien, aus der Tiirkei und aus Turkestan (vgl. 
Gruppe V). 

Scorpiurus subvillosus L. bisweilen in syrischer Wicke. 

Sesamum indicum L. (= S, orieniale L.) ab und zu in Turkestaner 
Luzerne, haufig in cjiinesischem und indischern Flachs. 

Setaria italica (L.) Pal. hie und da in Turkestaner Luzerne (vgl. 
Gruppe V). 

Sideritis moniana L. var. crgptaniha Boiss. (det, v. Prof. Dr W. Koch, 
Zurich) bisweilen in Iran -Flachs. 

Silene conoidea L. oft in Luzerne syrischer und persischer Herkunft, 
sowie in Iran-Flachs. 

Silene gallica L. in syrischer Wicke (vgl. Gruppe II). 

Silene gasimaillkensis B. Fedschenko in Turkestaner Luzerne (Diagnose 
.siehe Jahresber. der Schweiz. Samenkontrollstation in Zurich 
1906/07, p. 24). 

Trifolium pannonicum L. hie und da in syrischer Wicke. 

Trifolium resupinaium L. (persischer Klee!) in Turkestaner und Iran- 
Luzerne ziemlich haufig. 

Vaccaria pyramidata Medikus (= V. parviflora Monch) hiiufig in syri- 
scher und persischer Luzerne, in russischem, turkischem, marokka- 
nischem, persischera, japanischem und argentinischem Flachs (vgl. 
Gruppe V). 
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Vicin monaiitha Desf. (— V. ariiculata Willd.) hie und da in syri- 
scher Wicke. 

Vogelia paniculata (L.) Hornem. Neslea paniculaia Desv.) in per- 
sischer Luzerne zienilich hiiiifig, hisweilen aiicli in europaischen, 
nordamerikanischen und nordafrikanischen Saaten, 

X. Australisehe Provenienz. 

(Neu-Sceland.) 

In den nciiseelandischen Handelssaalcn kommen verhallnis- 
iniissig scllen Sainen von einheimischen Pflanzcn vor, da die 
dortige Flora nur wenigc Arten besitzt, die sich den auf Kullur- 
land gebotenen Standortsbedingungen anzupassen verinochtcn. 
Dafiir sind in Ncuseeland verschiedcne europaischc Eindring- 
linge zu sehr lastigcn Unkrautern geworden, so namenllich das 
in Knaulgras, Kaniingras, Raigras (Lolium perenne und L. mul- 
tiflorum) und Rotsohwdngel neuseclandischer Herkunft fast iin- 
iner in crheblichcr Mengc anzulreffendc langwurzelige Ferkel- 
kraut {Hypochoeris radicata) und die beidcn Grasarlen Bromus 
hordeaceiis und Holcus lanatus. 

Abgesehcn von Rohr- und Rolschwingel, die sich in der Rcgcl 
schon am Samen sclbst Icicht vom Saatgut europaischer Her- 
kunft untcrscheidcn lassen, ist cs oft sehr schwer oder gar 
unmdglich, die Grassainereien neuseelandischer Provenienz von 
denjenigen niittcleuropaischer Herkunft auscinander zu halten. 

Als L e i t- und Bcgleitarten der neuseelandischen Saa- 
len gelten: 

Agrostis avenoides Hook. f. hie und da in Rolschwingel und Knaul- 
gras neuseelandischer Herkunft. 

Agrostis Forsteri R. el S. (~ Deyeuxia Forsteri Kunlh) ziemlich oft 
in Wiesenfuchsschwanz neuseelandischer Herkunft. 

Aira caryophyllea L. in Saatgut von wolligem Honiggras, Kainiugras 
und Rolschwingel neuseelandischer Provenienz, aber auch in iri- 
scheiu Kamingras, englischem Weissklee, europaischein Rolschwingel 
und Schafschwingel sellen fehlend, 

Alopecurns genicnlatus L. hiiufig in Kamingras und Engl. Raigras 
neuseelandischer Herkunft, koniiut aber auch in europaischen Saa- 
ten oft vor. 

Bromus hordeaceus L. (=: R. moUis L.) in neuseeliindischem Knaul- 
gras, Engl. Raigras N. Z. und Rotschwingel N. Z. sehr hiiufig. 

Crepis capillaris (L.) Wallr. Samen dieses auch in europaischen Klee- 
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und Grassaaten vorkonimenden Uiikrautes finden sicli haufig in 
erheblicher Zahl in neuseelandischem Saatgiit von wolligcm Honig- 
gras, Baigras (Lolium perenne) und Knaulgras. 

Dantlioiiia pilosa R. Br. ab und zu in Rotscbwingel und Raigras (Lo< 
Hum perenne und L, nmltiflorum) , seltener in Knaulgras neusee- 
landiscber Herkunft. 

Danthonia semiannularis R. Br. bisweilen in neuseelandiscbein Knaul- 
gras. 

Holcus lanaius L. baufig und ineist in grosserer Zabl in Saatgut von 
Knaulgras und Raigras {Lolium perenne und L. multiflorum) , aucb 
in europaiscben Saaten nicbt selten. 

Hypochoeris radicaia L. in Grassamereien neuseelandiscber Herkunft 
fast immer vorbanden, oft aueb in solcben europaiscber Provenienz, 
so besonders in Raigras und Kammgras aus Grossbritannien, ferner 
in Rot- und Scbafscbwdngel aus Deutscbland (vgl. Gruppe II 8l III). 

Lotus anyustissimus L. in Lolium perenne und L. mulliflorum neusee- 
landiscber Herkunft. 

Thrincia hirta Rotb in Lolium perenne aus Neuseeland (vgl. (iruppe 
II). 


Die Unkraulflora und die iibrigen Beimengungen der 
wichtigsten Provenieuzen von Handelssaaten. 

Wird aucb die Zusammensetzung dcr Unkraulflora des Saal- 
gules durch die Pflcge der Kulturen, die Reinigung des Erdru- 
sches u. a. m. stark beeinflusst, so spiegeln sich in ihr doch, 
und zvsar ineist recht deutlich, das Klima und die iibrigen Stand- 
ortsverhaltnisse der Produktionsgegend wider. Deshaib lasst 
sich aucb die Herkunft von Handelssaaten in der Regel schon 
an dcr qualitaliven und quanlitativcn Zusammensetzung ihrer 
Unkraulflora mit ausreichender Sicherheit feststellen, sei 
es mit Oder ohne gleichzeitige Beriicksichtigung anderer ein- 
schlagiger Momente, w’ie Farbe und Glanz der Saatware, mine- 
ralische Beimengungen etc. Um Trugschliisse zu vermeiden, darf 
man bei der Bestimmung der Provenienz im allgemeinen aber 
nicbt allein auf das Vorkommen oder Feblen dieser oder jener 
Leitart oder auf die Zabl der in 1 Kg. Saatware entbalte- 
nen Samen des einen oder andern Unkrautes abstellen. Es 
muss vielmebr das Gesamtbiid der im Saatgut entbaltenen 
Unkraulflora gebiibrend beriicksicbtigt werden; denn erst 



181 


dieses verleiht ~ - wie Volkart mil Recht betont — den vorge- 
fundenen Leit- und Begleitarten den richligen Rahmen und 
erhoht so die Sicherheit der Herkunftsbestimmung.^ 

Durch die in den letzten Dezennien erziellen Fortschritte auf 
dein Gebiele der Reinigungsinaschinen, der Anbautechnik und 
des Verkchrswesens, sowie durch die Einfiihrung neuer Kulturen, 
die Akklimatisierung imporlierter Unkrauter u. a. in., isl die Be- 
stimmung der Provenienz von Handelssaaten wesentlich erschw ert 
worden. Umsomehr muss der Analyliker beslrebt sein, bei sol- 
chen Untersuchungcn alle vorhandenen Indizien zu erfassen und 
sie zweckentsprechcnd zu verwerten. 

Die Zusammensetzung der Unkraulflora \on Saatgut ein und 
derselben (legend kann sehr verschieden sein, je nach Futter- 
pflanze, Anbautechnik, Reinigungsinodus und dgl. in. Dies geht 
auch aus den nachslehenden Ausfiihrungen und Beispielen 
hervor. 


1. Trifolium pratense L. Rotklee. 

Die zahlreichen Typen des kullivierlen Rolklees lassen sich 
in zwei Hauptgruppen zusammenfassen : 

a. der a u s d a u e r n d e Rotklee {Trifoliutu pratense I., var. 
perenne Sind.), der deni wildwachsenden, langandauernden Wiesen- 
klee sehr nahe steht und auf deni Felde 4-5 Jahre anhalt. Zu dieser 
Gruppc zahlen der schweizeri.sche Mattenklee, die Lausanner Zuchten 
No. 1108, No. 1171, No. 943, No. 944 und No. 950, der nicderrheini- 
sche Hullenklee, das englische »(]o\vgrass», der Spatklec Skandina- 
viens. der nordainerikanische Manimuthklec iisw. 

1). Der A e k e r k 1 e e ( Trifolium pratense L. var. bienne Witl- 
inaok), der nieist nur zwei Jahre genutzt wird. Hr zerfiilll in zwei 
rntergnippen : 

1) Friili- Oder zweischnittiger Rotklee {Trifolium pratense L. var. 
bienne Wittmack subv. praecox Lindhard), eine Spielarl, die friih 
zu Ireiben beginnt und ini zweitcn Nutzungsjahr (Aussaaljahr inbe- 
griffeii) zweimal zur vollen Bliite gelangt. 

2) Spat- Oder cinschnittiger Klee, auch Griin- oder Einschurklee 
genannt {Trifolium pratense L. var. bienne Wittmack subv. serotinum 

' Damit soli abcr keineswcgs gesagt scin, dass das Vorkommcn verein- 
acitcr Komer einer Leit~ odcr einer wichtigeren Begleitart nicht an sich 
schon zu einer sicheren Bestimniung der Herkuiift und selbst zur Aufdeckung 
raffinierler Machcnschaften fiihren und ausrefcheii kann (Vgl. Fussnote 
S. 154). 
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Lindhard). Dieser gibt nur einen Schnitt pro Jahr und slehf Ende 
Juni/anfangs Juli in voller Bliite. 

Ausser dera typischen FrCih- und Spalklee gibt es noch eine grosse 
Anzahl Fornien und Zuchten, die hinsichtlich ihrer Lebenseigentiim- 
lichkeiten eine Zwischenstellung einnehmen. Als besonders Varietat 
verdient der rauhhaarige Oder amerikanische Klee ( Trifo* 
Hum prateme L. var. americanum Harz [= var. expansum Hausskn.]) 
erwahnt zu werden, eine Abart, die sich bei uns zwar nicht bewahrl 
hat. 

Im Handel kursiercn hauptsachlich Landsorten des Friihklees. 
Nur die aus den nordlichen und nordostlichen Tcilen Europas 
(Skandinavien, Ostpreussen, baltische Randstaaten, Sibirien) 
und aus einigen Gebirgsgegenden Mitteleuropas stammcnden 
Samereien weisen mehr oder wenigcr den Charakier des Spiit- 
klees auf. 

Als Lieferanten von Rotkieesamen korninen fiir den Welt- 
markt hauptsachlich in Betracht : F r a n k r e i c h (Nord-, Mit- 
teb, Ost- und Siidfrankreich), (i s t e r r e i c h (Obcr- und Nic- 
derosterreich, Stciermark), Tschechoslovakei (Bdhinen, 
Mahren, Slovakei ), Ungarn, Ruinanien ( Sicbenburgen, 
Banal, Bukowina, Walachei), P o I e n (Galizicn, Podolicn, Wolhy- 
nien) , Ukraine, R u s s 1 a n d, England und 1 1 a I i c n. 
Auch Amerika exportierte friiher Rotkieesamen in grossen Quan- 
titaten, zahit nun aber schon seit Jahrzehnten nicht mehr zu 
den Export-, sondern zu den Importlandern dieser Samenart. 
Vorwiegend oder ausschliesslich zur Deckung des eigcnen Bedar- 
fes produzieren auch Deutschland (Schlesien, Bayern, Wurtlem- 
berg, Baden, Pfalz, Hunsriick, Eifel etc.), Danemark, Schweden, 
Norwegen, die baltischen Randstaaten und die Schweiz in man- 
chen Jahren ansehniiche Mengen Rotkieesamen. 


I. Rotklee sudeurop&isrher Herkunft. 

Von den siideuropaischen Staaten produzieren nur Italien und 
Siidfrankreich grossere Mengen Rotkieesamen fiir den Welt- 
markt. Im Gegensatz zur Luzerne eignen sich die siideuropai- 
schen Rotkleeprovenienzen nicht fiir den Anbau in Mitteleuropa. 
Sic treiben im Friihjahr sehr zeitig aus, werden von den meist 
eintretenden Kalteriickschlagen stark geschadigt und fallen 
leicht meist verschiedcnen Pilzen ( Sclerotinia-, Gloeosporium-, 
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Fusarium-Arten und Meltau) zum Opfer. Sie »\vintern» schon im 
ersten Jahre sehr stark oder ganz aus. 

a. Italienische Herkunft, 

Das Rotkieesaalgut dieser Provenicnz ist in der Regel klein- 
kornig und hellfarbig, d. h. die gelbe Farbe wallet bier vor. 

Cbarakteristische Bestandleile der Unkrautflora des 
i I a 1 i e n i s c b e n Rotklees sind : ^ 

Helminthia echioides, Arihrolobium scorpioides, Trifolium 
supinum, Hedysarum coronarium, Phalaris paradoxa, Lotus orni- 
thopodioides, Centaiirea solstitialis, Cephalaria transsilvanicaf 
Torilis nodosa, Andropogon halepensis (ziernlicb oft). 

Coronilla varia, Centaiirea Calcitrapa, Peiroselium sege~ 
tumf Lathyrus Aphaca, Galega officinalis^ Trigonella foenum 
graecnm (scllen), Panicum Crus gallic Teiicrium Botrys. 

Lotus corniculatuSf Plantago lanceolata, Daucus Carota, Che- 
nopodium album, Prunella vulgaris, Verbena officinalis, Rumex 
crispus, Medicago sativa, Silene vulgaris, Lolium perenne, L, 
multiflorum, Setaria viridis, S, glauca, Medicago lupulina, Ana- 
gallis arvensis, Sherardia arvensis u. a. m. 

Wertvolle Anbaltspunkte fur die Bestimmung der Provenicnz 
von Rolkleeproben italieniseber Herkunft liefern deni Fachinann 
sebr oft aueb die mineraliscben Beimengungen, wie Marmor- 
stiickeben, ziegelrote Steineben, gelbbraune Kalksleincben, hell- 
graue Erdbrockeben usvv. 

Einen Einblick in die Zusammensetzung und Variation der 
Unkrautflora des Rotklees italieniseber Herkunft inogen die 
Unlersucbungsergebnisse der folgenden Proben bieten. 

Probe 1: Rumex erispus (2),2 I^lus corniciilatiis (2). Plantago lan- 
ceolata (3), Slelaria viridis (4), Trifoliimi supiiiuiu (5) und Torilis 
nodosa (5). 


‘ Ira ersten Absutz werden hier die l>esonders charakterislischen Arten ange- 
fiihrt, im zweiten solche, die filr einc andere Proveiiieiiz charakteristisch 
sind, aber aiich in der in Frage stehenden zieinlich oft vorkonimen und ira 
dritten die in verschiedenen Provenienzgruppen auftretenden Begleitarten. 

• Ks bedeuten: 

(1) = zahlenrafissig stark vorherrschend, (2) = stark vertreten, (3) = 
inittelstark vertreten, (4) = schwach vertreten, to) = uur ganz 
vcreinzelt auftretend. 
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Hellgraue Erdkliimpchen, graue Steinchen, >veisse uiid rotliche Mar- 
morstiickchen. 

Probe 2: Helminthia echioides (1), Rumex crispus (2), Panicum 
Crus galli (3), Poa trivialis (3), Silene vulgaris (3), Polygonum Per- 
sicaria (4), Malya silvestris (4), Cirsium arvense (4), Galega offici- 
nalis (4), Picris hieracioides (5) und Stachys annuus (5). 

Graue, dunkelbraune und ziegelrote Steinchen, hellgraue Erdkliimp- 
chen. 

Probe S: Plantago lanceolata (1), Helminthia echioides (2), Daucus 
Carota (2), Medicago sativa (2), Hedysarum eoronarium (2), Rumex 
crispus (2), Setaria viridis (3), Verbena officinalis (3), Torilis no- 
dosa (3) Lotus corniculatus (3), Cichorium Intybus (3), Lolium pe- 
renne (3), Prunella vulgaris (3), Lathyrus Aphaca (4), Reseda lutea 
(4), Phalaris paradoxa (4), Convolvulus arvensis (4), Sherardia arven- 
sis (4), Malva silvestris (4), Galeopsis Tetrahit (4), Crepis setosa (4), 
Nigella damascena (5) und Stachys annuus (5). 

Claviceps purpurea (5). 

Weisse und gelbliche Kalksteinchen, ziegelrote Steinchen, Stiicke 
von Schneckengehausen, graue Erdbrockchen. 

Probe 4; Plantago lanceolata (2), Helminthia echioides (2), Setaria 
viridis (2), Verbena officinalis (3), Rumex crispus (3), C!k)n volvulus 
arvensis (3) Galega officinalis (3), Daucus Carota (3), Hedysarum 
eoronarium (3), Lolium perenne (3), L. multiflorum (4), Reseda lutea 
(3), Cichorium Intybus (4), Torilis nodosa (4), Medicago sativa (4), 
M. lupulina (4), M. arabica (4), Phalaris paradoxa (4), Petroselinum 
segeium (4), Prunella vulgaris (4), Alriplex patulum (4), Cusciita 
Trifolii (4), Polygonum aviculare (4), Sherardia arvensis (4), Lotus 
corniculatus (4), L. dmithopodioldes (5), Melilotus officinalis (5), 
Arthrolobium scorpioides (5), Ammi majus (5), Centaurea Jacea (5), 
Cephalaria transsiluanica (5) und Silene vulgaris (5). 

Hellgraue Erdbrockchen, weisse und rotliche Marmorstiickchen, 
Kalksteinchen, Kreidestiickchen, Bruchstiicke von Schneckengehausen. 

Weitere Listen siehe Lit. No, 14 (No. 3, I, S. 37/38); No. 35 (No. 3, 
CV, S. 120/21; No. 72, S. 316/18, No. 92, S. 5/12 und No. 103, S. 12. 
Vgl. ferner: Lit. No. 1, Bd. I, No. 65, No. 82, No. 83, No. 26, S. 63/65 
und [No. 36, Vol. 10, S. 574/78].» 

h, Franzdsische Herkunft, 

Entsprechend seiner klimatischen Vielgestaliigkeit produziert 
Frankreich Rotkleesamen von ganz verschiedenem Anbauwert. 
Mil Riicksicht hierauf liege es sowohl im Interesse des internatio- 

^ Die in eckiger Klammer zitierten Literaturangaben lieziehen sich auf die 
von Gkntner in Vol. 9, hezw. Vol. 10 der M. I. V. f. S. abgedruckten und 
verarbeiteten Listen. 
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nalen Handels, als auch iin Inleresse der Produzenten und der Ver- 
braucher des franzosischen Saaigutes, scharf zu unterscheiden 
zwischen siidf ranzdsischenif miiteU, west- und nordfranzdsischem 
Rotkleesamen. Freilich gehen diese Provenienzen hinsichllich ihres 
Anbauwertes, wie auch ihrer Unkrautflora allmahlich ineinander 
iiber. Namentlich in Westfrankreich kommen einzelne Unkrau- 
ler, die sonsl fiir siideuropaische Provenienzen charakteristisch 
sind, infolge des inilden ozeanischen Klimas bisweilen noch in 
Gegenden vor, die geographisch niemals zu Siidfrankreich ge- 
rechnet werden konnen. In diesen Fallen diirfte es nach dem 
bisherigen Stand der Forschung ratsam sein, sich bei der Be- 
stiininung der Provenienz von folgenden Grundsatzen leiten zu 
lassen : 

1. Franzosische Ilotkiee- und Luzernesaalen, die verhallnis- 
inassig v i e 1 Helminthin echioides enthalten und daneben 
nur Begleitsanien, die in siidfranzosischen Saaten vorzu- 
kommen pfiegen, sind als W a r e s ii d f r a n z 6 s i s c h e r 
H e r k u n f t zu bezeichnen, desgleichen Saaten, in denen 
sich neben Samen von Helminthia echioides und Torilis 
nodosa noch solche von Arihrolohium scorpioides, Centau- 
rea solstitialis, Ammi majus oder andern inediterranen 
Arlen vorfinden. 

2. Franzosisches Saatgut \on Rotklee und Luzerne, das neben 
verhiiltnisinassig viel Samen von Helminthia echioides auch 
solche von Geranium molle, G, dissectum, G, pusillunif Pe- 
troselinum segetum^ Sherardia arvensis und andercr fiir 
westeuropaische Herkunft inehr oder >veniger charakte- 
ristische Arten enthalt, wird je nach dem Gesaintbild der 
Unkrautflora als w e s t f r a n z 6 s i s c h e oder als 
westeuropaische Ware bezeichnet, 

3. Franzosische Rotklee- und Luzernesaaten, in denen sich 
ausser Sarnen von Helminthia echioides noch solche von 
Torilis nodosa vorfinden, werden je nach der iibrigen Zu- 
sammensetzung ihrer Unkrautflora zur m i 1 1 e 1- oder zur 
westfranzosischen Provenienz gezahlt. 

4. Rotkieeproben, deren Unkrautflora, abgesehen von v e r- 
e i n z e 1 1 e m Vorkonimen von Helminthia echioides oder 
von Torilis nodosa, westeuropaischen Charak- 
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ter tragt, werden ais w e s t e u r o p a i s c h e, bezw. 
englische Saaten bezeichnet. 


a. Sudfranzosischer liotklee, 

Der sudfranzosische Rotkleesamen ist, wie der italienische, 
meist kleinkornig, doch herrscht bei ihm in der Regel nicht die 
gelbe, sondern die violette Farbe vor. Dem mediterranen Klima 
mit seinen trockenen, heissen Soinrnern und milden Wintern 
angepasst, eignet sioh auch der Rotklee sudfranzosischer Pro- 
venienz (Garonne- und Rhonebecken) nicht fiir den Anbau in 
Mitteleuropa. 

Charakteristische Leit- und Begleitarien des Rotkleesamens 
sudfranzosischer Herkunft sind: 

Helminthia echioides, Centaurea solstitialiSf Arthrolobium 
scorpioides, Picris strict a f Ammi majuSj Centaurea aspera, Plan- 
tago suffruticosa, Torilis nodosa, Scabiosa maritima. 

Petroselinum segetum, Dipsacus fullonum, Rubiis sp,, Thrincia 
hirta, Teucrium Botrys, Linaria Elatine^ Ajuga Chamaepitys, 
Rapistrum rugosum, Panicum Crus galli^ Reseda Phyteuma, 
Andropogon halepensis (sellen). 

Daucus Carota, Lotus corniculatus, Medicago sativaf M. lupu- 
Una, Cichorium Intybus, Prunella vulgaris, Silene vulgaris, Lo- 
Hum perenne, Ononk Natrix, Malva moschata, Myosotis arven- 
sis, Sherardia arvensis, Galeopsis Ladanum u. a. m. 

Bezeichnend fiir die siid- und fiir die weslfranzosischen Her- 
kiinfte von Rotklee- und Luzernesaatcn sind auch die darin oft 
vorkoininenden scharfkantigen Bruchstiicke von Muschclscha- 
len und — soweit unscre bisherige Erfahrung reicht — das 
Fehlen der in italienischen Saaten haufig auftretenden Marinor- 
stiickchen. 

Als Beispiele fiir die Zusaminensetzung der Un- 
krautflora von Rotklee sudfranzosischer Pro- 
venienz seien die nachfolgenden Untersuchungsergebnisse ange- 
fiihrt : 

Probe 1: Lotus corniculatus (2), Plantago lanceolata (2), Silene 
vulgaris (2), Rumex crispus (3), R. Acetosella (5), Daucus Carota 
(3), Centaurea solstitialis (3), Lolium perenne & L. multiflorum (3), 
Cichorium Intybus (3), Helminthia echiotdes (3), Medicago lupulina 
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(3), M. sativa (4), M. arabica (5), Arihrolobium scorpioides (4), Ru- 
bus sp. (4), Chenopodium album (4), Torilis nodosa (4), Melandriurn 
album (4), Prunella vulgaris (4), Polygonum aviculare (4), P. Per- 
sicaria (4), Atriplex patulum (4), Teucrium Botrys (5), Malva sil- 
veslris (5), Setaria glauca (5), Ranunculus sardous (5), Galeopsis 
Ladanum (5), Thlaspi arvense (5), Trifolium incarnatum (5), Bii- 
nium Bulbocastanurn (5) und Anlhemis arvensis (5). 

Kalksteinchen verschiedener Farbe, Quarzsteinchen, Seekreidestiick- 
chen» Bruchstiicke von Molluskengehausen, graue und graubraune Erd- 
brdckchen. 

Probe 2: llelminthia echioides (1), Centaurea solstiiialis (2), Tri- 
folium hybridiim (2), Tr. dubium (4), Tr. arvense (5)» Tr. procum- 
bens (5), Lotus oorniculatus (3), Cichorium Intybus (3). Polygonum 
aviculare (3), P. Persicaria (4), Plantago lanceolata (3), Prunella 
vulgaris (3), Ruinex crispus (3), R. Acetosella (5), Verbena officina- 
lis (3), Lolium percnne (4), Medicago sativa (4), Picris stricta (4), 
Arihrolobium scorpioides (4). Amarantus retroflexus (5), Brassica 
Rapa canipcstris (5), Lcgousia Speculum Veneris (5) und Convolvulus 
arvensis (5). 

Hellbraune Kalksteinchen, Seekreidestiickchen, graue Erdbrockchen. 

Probe 3: Medicago lupulina (2), Lotus corniciilatus (2), Helminthia 
echioides (2), Althaea hirsuta (3), Rumex crispus (4), Echium vul- 
gare (4), Silene vulgaris (4), Sherardia arvensis (5), Setaria italica 
(5), S. viridis (5), ('ichoriuin Intybus (5), Lolium perenne (5), 
Thrincia hirta (5), Tri folium incarnatum (5), Reseda lutea (5), Ar- 
ihrolobium scorpioides <;>), Prunella vulgaris (5), Cirsium lanceo- 
laturn (5), Melandriurn album (5), M, dioecum (5), Ononis Xatrix (5), 
Torilis arvensis (5), 1\ nodosa (5), Picris stricta (5). Cirsium arvense 
(5), Centaurea solstiiialis (5) und Daucus Carota (5). 

Milchquarzkdrnchen weisse. etwas pordse, in Salzsiiure nicht auf- 
brausende Steinchcn, rotbraune und ziegelrote Steinchen, graue, stark 
kalkhaltige Erdbrockchen, Bruchstiicke von Muschelschalen. 

Probe L* Verbena officinalis (2), Helminthia echioides (2), Plan- 
tago lanceolata (2), Lotus cornieulalus (3), Arihrolobium scorpioides 
(3), Cichorium Intybus (4), Prunella vulgaris (4), Setaria viridis (4), 
Humex Acetosella (5), Melandriurn album (5), M. dioecum (5), Picris 
hieracioides (5), Torilis nodosa (5), Silene vulgaris (5), Panicum 
Ischaernum (5), Rapistrurn rugosum (5), Thrincia hirta (5), Ono- 
brychis viciifolia (5), Ajuga Chamaepitys (5), Rubus sp. (5), Allium 
Porruin (5), Trifolium repens (5), Lathyrus Aphaca (5) und Cirsium 
arvense (5). 

Bruchstiicke von Schneckengehausen, dunkelgraue Kalksteinchen, 
hellgrauer Muschelkalk, Fcldspat, ziegelrote Steinchen, Krcidestiickchen, 
graue Erdbrockchen. 
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Probe 5: Lotus corniculatus (2), Daucus Carota (2), Helminihia 
echioides (3 — 2), Plantago lanceolata (3 — 2), Cichoriura Intybus (3), 
Medicago sativa (3), M* kipulina (4 — 3), M. arabica (5), Centaurea 
solstitialis (4 — 3), Rumex crispus (4), R. Acetosella (4), Teucrium 
Botrys (4), Silene vulgaris (4), Polygonum aviculare (4), P. lapathi- 
folium (5), Rubus sp. (4), Setaria glauca (4), S. viridis (5), Anthemis 
arvensis (4), Brassica Rapa var. campestris (5), Arihrolobium scor^ 
pioides (5), Galeopsis Ladanum (5), Stachys annuus (5), Verbena 
officinalis (5), Melandrium album (5), M. dioecum (5)» Lolium pe- 
renne (5), Atriplex palulum (5), Trifolium incarnatum (5), Tr. repens 
(5), Malva silvestris (5), Chenopodium album (5), Torilis nodosa 
(5), Thlaspi rotundifolium (5), Prunella vulgaris (5), Bunium Bub 
bocastamim (5), Rapistrum rugosurn (5) und Galium Mollugo (5). 

Kalksteinchen, Milchquarz, Feldspal, rblliche, porose Steinchen, 
Kreidestiickchen. 

Weitere Listen siche Lit. No. 14 (No. 3, 1. S. 38/39); No. 72. S. 316/18 
und No. 92, S. 5/12. Vgl. ferner Lit No. 1. Bd. I, No. 2; No. 25, No. 2(», 
S. 46/65, No. 30, No. 31 und [No. 36, Vol. 10, S. 517/22]. 

Ahnlich wie der Rotklee aus dem Garonne- und dem Rhone- 
becken verhielt sich in den seinerzeit von der 1). L. G. (siehe 
Lit. No. 72) durchgefiihrten vergleichenden Anbauversuchen 
auch der Rotklee aus der Poitou-Senkung, d. h. aus dein Toil 
Mittelfrankreichs mil ausgesprochen a 1 1 a n t i s c h e in K I i- 
m a. Auch diese, Samen von Helminthia echioides und Torilis 
nodosa enthaltende Provenienz erwies sich in den erwahnten 

t 

Versuchen nach K. MUller als untauglich fiir den Anbau in 
Mitteleuropa. Unserer Erfahrung nach verhiiU sich der Rotklee 
aus der Poitou-Senkung heim Anhau in der Schweiz ungcfiihr 
gleich wie der englische Rotklee. Beispiele hetreffend die Zusain* 
inensetzung der Unkrautflora von Rotkieesamen westfranzdsi- 
schcr Herkunft finden sich auf Seite 196/197. 


Mittelfranzdsischer Rotklee. 

Der Rotkieesamen mittelfranzdsischer Herkunft, dcr in ncuc- 
rer Zeit meist unter der Bezeichnung »Trifle violet Nord/Centrev 
im Handel kursiert, lasst sich nicht immer leicht von den siid-, 
west- und von den nordfranzdsischen Proveniensen unterscheiden. 
Im Saatgut aus dem westlichen Teil Mittelfrankreichs mit seinem 
ausgesprochen atlantischen Klima kommen meist auch noch 
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Sainen mittaglicher Unkrauter vor, so hesonders von Helminthia 
echioides und Torilis nodosa, wahrend die Unkrautflora von 
Uolklee aus dcm Centralmassiv und aus dem mittelfranzosischen 
Juragebiet mehr derjenigen der nordfranzosischen und der niit- 
tcleuropaischen Provcnienzen enlspricht. 

Wie sich die Unkrautflora der Saaten millelfranzosischer Her- 
kunft, die sich fiir den Anbau in Mitteleuropa dem nordfranzo- 
sischen Rotklee als ebenburtig erwiesen haben, im allgemeinen 
zusammensetzt, zeigen nachstehende Beispiele. 

l^rohe 1 ( Kurd/ Centre ) : Daucus Carola (2), Planlago lanceolala 

(2) , Silene vulgaris (3 ”2), Lotus corniculatus (3), Trifolium hybridum 
(4- 3), Medicago lupulina (5 -4), Loliimi perenne (5 — 4), Polygonum 
aviculare (5), P. Persicaria (5), Echium vulgare (5) und Cichorium 
rntybus (5). 

Claviceps purpurea (5). 

Dunkcl- und hellgraue Erdklumpchen. 

Probe 2 (Nord/Centre) : Cichorium Intybus (2), Plantago lanceo- 
lala (2), Trifolium repcns (2), Lotus corniculatus (3), Daucus Carota 

(3) , Riimex crispus (3), Prunella vulgaris (3), Torilis Anthriscus 

(4 3), Polygonum aviculare (4-3), P. Persicaria (5), Silene vulgaris 

(4 3), ifeliuinihia echioides (4~ 3), Sherardia arvensis (4), Melan- 

drium album (4), Malva silvestris (4), M. rnoschata (4), Lolium pe- 
renne (4), Medicago lupulina (4), M. saliva (5), M. hispida (5), Ver- 
bena officinalis (4), Hippocrepis coinosa (5), Lalbyrus Nissolia (5) 
und Anagallis arvensis (5), 

(lias- und Milchquarzkiirnchen, rbtlichc Feldspatstiickchen, hellgraue 
Kalksteinchen, graue Erdbrockchen. 

Probe 3 (mittelfranzbsich): Rumex crispus (2), H. Acetosella (4), 
Daucus Carota (3 2), (Cichorium Intybus (3). Prunella vulgaris (3), Me- 
dicago saliva (3), Trifoliuin repens (4 3), Tr. hybridum (5), Tr. 

arvense (5), Thrincia hirta (4 3), Lolium perenne L. multiflorum 

(4- 3), Lotus corniculatus (4 3), Silene vulgaris (4), Malva rnoschata 

(4) , Cenlaurea Jacea (5), (k)roniila varia (5), Anlhoxanlhum odora- 
tum (5), Polygonum aviculare (5), Arrhenatherum elatius, entspelzt 

(5) und Ranunculus acer (5). 

Quarzsteincheu (Milch- und Glasquarz), graue Schieferstuckchen. 

Probe 4 (Allier): Plantago lanceolala (2), Rumex crispus (2), R. 
Acetosella (5), Daucus ('arota (2), Lotus corniculatus (3), Cichorium 
Intybus (3). Prunella vulgaris (3), Silene vulgaris (4 3), Medicago 

lupulina (4), M, saliva (4), Chenopodium album (4), 7'orilis nodosa 

(4) , Conium maculatum (5), Atriplex patulum (5), Sherardia arvensis 

(5) , Lepidium campestre (5), Helminthia echioides (5), Linaria Ella- 
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tine (5), Centaurea Jacea (5), Polygonum avicularc (5), P. Persica- 
ria (5), Ranunculus sardous (5), Setaria glauca (5), S. viridis (5), 
Trifolium hybridum (5) und Tr. repens (5). 

Gelbliche Kalksteinchen, Glasquarzkornehen, Kreidesluckchen,Bruch- 
stucke von Schneckengehausen. 

Probe 5 (Nord/Cenfre) : Planlago lanceolata (2), Tri folium repens 

(2) , Cichorium Intybus (2), Lotus corniculatus (3), Dancus Carola 

(3) , Rumex crispus (3), Prunella vulgaris (3), Polygonum aviculare 
(4 — 3), P. Persicaria (5), Helniinthia ecbioides (4 — 3), Silenc vulgaris 
(4 — 3), Torilis Anthriscus (4), Melandriurn album (4), Malva silvestris 

(4) , M. moschata (4), Lolium perenne (4), Medicago lupulina (4), M. 
sativa (5), M. hispida (5), Verbena officinalis (4), Shcrardia arvensis 
(4), Hippocrepis comosa (5), Lathynis Nissolia (5) und Anagallis 
arvensis (5). 

Quarzkornchen (Glas- und Milchquarz), rotliche Feldspatstiickchen, 
hellgraue Kalksteinchen, graue Erdbriickcben. 

Weitere Listen siehe Lit. No. 106, S. 38; No. 14 (No. 3, 1, S. 38/39) 
und No. 72, S. 316/18. Vgl. ferner Lit No. 1, Bd. I; No. 30, No. 31; 
No. 41 und [No. 36, Vol. 10, S. 518/22]. 


Nordfranzdsischer Rotkiee, 

Saalgut von echtcm, akklimatisiertcni »n o r cl f r a n z 6 s i- 
schem Rotklee» soil immer frei sein von Samen inittag- 
licher Unkrauter, wie Helminthia echioides, Torilis nodosaj Ar- 
throlobium scorpioides u. dgl.^ In Jahren, wo die Nachfrage nach 
nordfranzosischem Rolklee gross ist und wo dieser im Preise 
hoher steht, wird viel Rotkleesamen initlelfranzosischer Her- 
kunft an Stelle von nordfranzosischem geliefert. 

Die Unkrautflora der Kleesaaten aus den westlichen Gebieten Nord- 
frankreichs, vor allem der Saaten aus der Bretagne, deckt sich nicht 
selten sehr weitgehend mit derjenigen der englischen Provenienz, 
indem sie neben Samen der warmeliebenden Arten, wie Daucus Ca- 
rota, Silene gallica, Anthyllis Vulneraria, Thrincia hirta. Verbena offi- 
cinalis, Linaria Elatine, Teucrium Botrys u. dgl. m., auch noch Samen 
von Geranium molle, G. pusillum, G. dissectum, Valerianella dentata, 
Alopecurus myosuroides etc. in anschnlicher Menge enthalt. In zwxi- 
felhaften Fallen werden Saaten mit solchem Besatz u. E. am l>esten 
alsSaatware we steuropai sober Provenienz bezeich- 
net. Das gleiehe Vorgehen diirfte .sich auch dann empfehlen, wenn 
sich in Saatgut, das vorn Einsender als »nordfranzosischer> Oder 

' Vgl. Beschluss der I. V. f. S., Wageningen 1931. Lit. No 41. 
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»englischer» Herkunft bezeichnet wurde, vereinzelte Sanien von UeU 
minlhia echioides und von Torilis nodosa vorfinden. 

Zur naheren Charakterisierung der Unkrautflora von Rotklee 
nord-, nordosi- und nordweslfranzosischcr Herkunft seien hier 
folgendc Unlersuchungsergcbnisse erwahnt. 

Probe 1 (Sarthe): Daucus Carota (2), Trifolium hybridum (2), Tr. 
incarnaluni (3), Tr. repcns (4). Planlago lanceolata (2), Lolas corni- 
eulatiis (3), Medicago saliva (3), M. liipiilina (4), Lolium perenne (4), 
Silene vulgaris (4), Malva silvestris (4), und Polygonum Persica- 
ria <5). 

Quarzstcinchen, Kreidesluckchen, graiie Erdbrdckchen. 

Probe 2 (Nord/Loire) : Lotus corniculalus (2), Planlago lanceolata 
(2), Daucus ('arota (2). Trifolium hybridum (3), Tr. repens (3), Tr. 
inearnalum (4), Rumex crispus (3), Lolium mulliflorum (4), Cicho- 
rium Intybus (4), Kchium vulgare (4), Rubus sp. (5), Vicia hirsula 
(5), Melandrium dioecum (a), Lathyrus Aphaca (5), Sherardia arven- 
sis (5) und Prunella vulgaris (5). 

Quarzsteinchen, Kreidestiickchen, ziegelrole Steinchen, graue Erd- 
brockchen. 

Probe 3 (Eure et Loire): Planlago lanceolata (2). Daucus Ca- 
rota (3), Rumex Acetosella (4 -3), Lolium perenne (4), Lotus corni- 
culalus (4), Trifolium hybridum (5), Tr. inearnalum (5), Prunella 
vulgaris (5), Atriplex palulum (5) und Medicago saliva (5). 

Rote Steinchen von muscheligem Bruch, rostrote Steinchen, Kalk- 
steinchen, Quarzsteinchen, Kreidestiickchen, ziegelrole Steinchen, 
graue Erde. 

Probe 4 (Brelagner) : Medicago saliva (3), Trifolium repens (3), 
Tr. inearnalum (5), Rumex crispus (4), R. Acetosella (4), Silene vul- 
garis (4), Polygonum aviculare (4), P. Convolvulus (5), Malva sil- 
veslris (4), M. moschata (5), Prunella vulgaris (4), Sherardia arven- 
sis (5), Torilis arvensis (5), Coronilla varia (5), Echium vulgare (5), 
Anthyllis Vulneraria (5), Vicia hirsuta (5), Pimpinella major (5) und 
P. saxifraga (5). 

Quarzsteinchen, braungraue Erdbrdckchen. 

Probe 5 (Brelagner) : Daucus carota (2), Planlago lanceolata (2) 
Trifolium hybridum (2), Tr. repens (3), Lotus corniculalus (3), Rumex 
crispus (3), R. Acetosella (3), Silene vulgaris (4), Sherardia arvensis 

(4) , Cichorium Intybus (4), Prunella vulgaris (4), Polygonum Persi- 
caria (5), Chenopodium album (5), Vicia tetrasperma (5), V. hirsuta 

(5) , Medicago sativa (5), Ranunculus acer (5) und Atripelx palu- 
lum (5). 

Milchquantkornchen, Schieferstuckchen, graue Erdbrockchen. 

Probe 0 (Brelagner) : Plantaga lanceolata (2), Lolium multiflorum & 
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L. perenne (2), Lotus corniculatus (3), Daucus Carota (3), Cichorium 
Intybus (4 — 3), Ontaurea Jacea (4), Melandrium album (4), Chenopo- 
dium album (5), Atriplex patulum (5), Hypochoeris radicata (5), Se- 
taria viridis (5) und Verbena officinalis (5). 

Claviceps purpurea (4). 

Kristallartige Quarzstiickcben, braiingraue Erdbrockchen. 

Probe 7 (Bretagner) : Plantago lanceolata (2), Medicago lupulina 
(3), Lotus corniculatus (3), Daucus Carota (3), Lolium perenne (3), 
Trifolium repens (3), Rumex crispus (4), R. Acetosella (4), Cicho- 
rium Intybus (4), Silene vulgaris (4), Polygonum aviciilare (4), Pru- 
nella vulgaris (4), Malva silvestris (4), M. inoschata (5), Torilis arven- 
sis (5), Setaria viridis (5), Verbena officinalis (5), Chenopodium al- 
bum (5), Sherardia arvensis (5), Hypochoeris radicata (5), Coronilla 
varia (5), Trifolium incarnatum (5), Echiura vulgare (%*>), Anthyllis 
Vulneraria (5), Vicia hirsuta (5), Pimpinella major (5), P. saxifraga 
(5) und Polygonum Convolvulus (5). 

Claviceps purpurea (5). 

Milchquarz, weisse und graue Kalksteinchen, braungraue Erde. 

Probe 8 (Vom Einsender als »nordfranzosisch» bezeichnet = mil- 
telfranzosisch) : Daucus Carota (2-1), Plantago lanceolata (2), Hel- 
minihia echioides (3 — 2), Lolium perenne (3—2), Silene vulgaris 
(4 — 3), Rumex crivspus (4—3), Lotus corniculatus (4 -3), Cichorium 
Intybus (4), Polygonum lapathifolium (5), Setaria viridis (5). Dip- 
sacus fullonum (5), Sherardia arvensis (5), Rubiis sp. (5) und Centaii- 
rea Jacea (5). 

Bruchstiicke von Schneckenschalen, Quarzkornchen. 

Probe 9 (Elsdsser): Teucriura Botrys (2), Setaria italica (3 2), 
Rumex Acetosella (S), R, crispus (4), Sherardia arvensis (3), Plan- 
tago lanceolata (3), Lolium perenne (4 -3), Melandrium dioecum 
(4 — 3), Setaria viridis (4—3), Anthemis arvensis (4 — 3), (3henopo- 
dium album (4), Medicago lupulina (4), Lotus corniculatus (4), Silene 
vulgaris (4), Vicia hirsuta (4), Galium Mollugo (4), Geranium dissec- 
turn (4), Crepis vircns (5 — 4), Polygonum aviculare (5), Amarantus 
Blitum (5), Cichorium Intybus (5), Triticum aestiviim (5), Erodium 
cicutarium (5), Aethusa Cynapium (5), Viola tricolor (5), Panicum 
Ischaemum (5), Coronilla varia (5), Scleranthus annuus (5), Anagal- 
lis arvensis (5), Torilis Anthriscus (5), Chrysanthemum maritimum 
(5) und Panicum Crus galli (5). 

Milchquarzkornchen, Fcldspat, hellgraue Kalksteinchen. 

Probe 10 (Elmsser): Daucus Carota (2), Plantago lanceolata (3), 
Convolvulus arvensis (4), Lotus corniculatus (4), Trifolium hybridurn 
(5), Vicia angustifolia (5) und Bromus hordeaccus (5), 

Kreidestuckchen, Kalk-, Quarz- und Aragonitsteinchen, Seekreide, 
graubraune Erde. 
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Probe It (Elsasser): Daucus Carota (3), Meclicago sativa (3), Plan- 
tago lancx*olata (3), Atriplex patulum (4), Cichorium Intybus (4), 
Convolvulus arvensis (4), Silene vulgaris (4), Polygonum aviculare 

(4) , P. Convolvulus (5), P. lapalhifolium (5), Rurnex crispus (4), R. 
Acetosella (5), Trifoliiim repens (4), Tr. hybridum (5), Chenopodium 
alburn (5), Mclandrium dioecum (5), Melilotus albus (5), Sinapis ar- 
vensis (5) , Brornus hordeaceus (5), Centaurea Scabiosa (5), Aethusa 
Cynapium (5) und Alopecurus rnyosuroides (5). 

Ziegelrote Sleinchen, belle- und dunkelfarbige Kalksteinchen. 

Probe 12 (Elsasser): Daucus Carota (2 -1), Chenopodium album 
(2), Planlago lanrcolala (3), Ruinex crispus (4), R. obtusifolius (5), 
Polygonum aviculare (5), Amaranlus Blitum (5) und Cirsium ar- 
vense (5). 

(ilasquarzstiickchen. graubraune Erdbrockchen. 

Probe (l.othringer) : Trifolium hybridum (2), Tr. repens (4 — 3), 
Daiicus Carota (3), Thlaspi arvense (4), Rumex crispus (4), (ieranium 
pusilliiin (4), Centaurea Jacea (4), Cichorium Intybus (4), Medicago 
sativa (4), M. lupulina (5), Ranunculus repens (5), Lotus coriiiculatus 

(5) , Convolvulus arvensis (5), Vicia tetrasperma (5), V. hirsuta (5), 
Pimpinella major (5), Picris hicracioides (5), Viola tricolor (5), 
Sherardia arvensis (5), Sonchus arvensis (5), Brornus arvensis (5), 
B, erectus (5), T^olium perenne (5), Polygonum Persicaria (5) und 
P. aviculare (5). 

Kalksteinchen, Milchquarzkornchen, Seekreide, graue, glimmerhal- 
tige Steinchen, rotliche Feldspatstiickchen, ziegelrote Steinchen. Stein- 
kohlestiickchen und graubraune Erde. 

Probe 14 ( Lothringer) : Daucus Carota (3 — 2), Trifolium repens (3), 
Tr. dubium (4), Plantago lanceolata (4 ~ 3), P. major (5), ('.henopo- 
dium alburn (4), Ontaurea Jacea (5), Picris hieracioides (5), Vicia 
tetrasperma (5), Brornus hordeaceus (5), B. erectus (5). Lotus corni- 
culatus (5), (Chrysanthemum Leucanthernuin (5), (Chr. maritinuim (5), 
(Convolvulus arvensis (5), (Cichorium Intybus (5) und Ranunculus 
acer (5), 

Weissliche und hellbi*aune Kalksteinchen, dunkelgefarbte, in Salzsaure 
nicht aufbrausende Steinchen, graubraune Erde. 

Probe 15 (Lothringer) : Daucus (Carota (2-1), Thrincia hirta (2), 
Trifolium hybridum (2), Tr. repens (5), Plantago lanceolata (2), ("hry- 
santhemum Leucanthemum (3- 2), Ch. maritimum (4 — 3), Prunella 
vulgaris (4 -3), (Convolvulus arvensis (4 — 3). Ranunculus sardous 
(4 3), R. acer (5), Medicago lupulina (4), Picris hieracioides (4), 

Lotus corniculatus (4), Rumex crispus (4), (nchorium Intybus (4), 
Anthem is Cotula (5), Myo.sotis arvensis (5), Loliuin perenne (5) und 
Tunica prolifera (5). 

Ziegelrote Steinchen, graue Kalksteinchen und graue Erdbrockchen. 


18 
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Von den nordfranzosischen Provenienzen hat sich namentlich 
der Rotkiee aus Elsass und Lothringen fiir den Anbau in Mittel- 
europa recht gut bewahrt. 

Wehere Listen siehe Lit. No. 14 (No. 3, I, S. 38) und No. 72, S. 
316/18. Vgl. ferner Lit. No. 41 und [No. 36, Vol. 10, S. 518 J. 


II. Rotkiee westeuropSiseher Herkunft. 

Von den atlantischen Gcbieten mil ihrcn rcichen Nicdcrschla- 
gen wiihrcnd des ganzcn Jahres, ihrcn gcringcn Tempcralur- 
schwankungen und milden Wintern, versorgcn W c s t f r a n k- 
r e i c h und England den Wcltmarkt bisweilcn mit ansehn- 
lichen Mcngen Rotkleesaincn, wahrend Belgicn und Holland 
meist nur fiir den cigenen Bedarf produzicren. Ziiin Anbau in 
Mitteleuropa eignen sich die auf dem Markt crseheincnden west- 
europaischen Herkiinfte im allgemeinen wenigcr gut als die bes- 
seren Provenienzen von Mittel- und Nordfrankrcich, da sie leicht 
auswintern. In England wcrden Friih- und Spatkicesorten an- 
gebaut und auch geziichtet. In Misehungen fiir langandauernde 
Wechselwiesen wird in England und Schottland namentlich das 
sog. »Cowgrass» verwendet, cine zicmiich stark bchaarle Ein- 
schurkleesorte (Spatkiee), die nach Mikolasbk (vgl. Lit. No. 71, 
p. 512) in der Tschdehoslovakei stark auswinlcrl. Eehter Samcn 
von »Cowgrass» kommt seltcn auf den Wcitrnarkl. Was auf dem 
Kontinent unter diesem Namen kursiert, ist in der Kegel nichts 
anderes als kiinstlich polierter, stark glanzcndcr, grobkorniger 
Samen von gewohniichem Rotkiee cnglisehcr odcr wcstfranzosi- 
scher Herkunft. 

Die englischen Rotkleesaaten wcisen im allgemeinen einen 
mitteleuropaischen Unkrautbesatz auf, zeichncn sich aber, wie 
alle westeuropaischen Herkiinfte, durch slarkcres Auftreten 
iiberwinternd einjahriger Arten, wie Alopeciirus myosiiroides, 
Geranium molle, Geranium dissectum etc. aus. Diese Arten kom- 
inen nicht selten auch in KIcesamen des westlichen und nord- 
westlichen Mitteleuropas vor, weshalb sich der Klee engli.scher 
Provenienz nicht immer leicht von den belgischen, hollandischen, 
diinischen und westdeutschen Saaten unterscheiden lasst. 
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Von den in Belgicn und Holland einheiinischen Rolklccsortcn 
gcniessen nainenllich der Brabantcr-, der Hosendaaler- und der 
Maas-Klec cincn gulen Ruf. 

Von den Bcgleitsamen der westeuropaischen Rotklec- und 
Luzernesaalen verdienen hcsonders erwahnt zu werden: Alope- 
cnrus myosiiroides (mcist cntspelzt), Geranium moiled G, dissec- 
turn und G. pusillum, ferner Petroselinum segetum und Sberardia 
aroensis, H e 1 rn i n t h i a e c h i o i d e s und T o r i 1 i s n o- 
d o s a koinincn in Rotklce- und Luzernesaalgut englischer Her- 
kunft nur hie und da und in geringcr Menge vor, Bezeichncnd 
fiir den Rolklee englischer Provenienz sind oft auch die darin 
enlhallcnen inineralischen Bestandteile, so hesondcrs die hiiufig 
auftrctenden, harlen Lehinbrockchen und die Korner eines inat- 
len, an (Ihalzcdon crinncrndcn Quarzes (Hiirte 7). 

Die Unkraul flora der westeuropaischen Pro\enienzen steht in 
inancher Beziehung derjenigen des danischen Rotklees sehr nahe. 
Cher ihre Zusaininensetzung geben nachstehende Untersuchungs- 
ergebnissc Aufschluss: 

Probe t ( englisch) : Sberardia arvensis (2), Trifoliiun repens (3), 
Tr. hybriduni (4), Tr. dubiiini (5), Tr. incarnatuiii (5), Silene vulga- 
ris (3), Geranium inolle (3), G. disseclum (4), (i. pusillum (4), Loliinn 
perenne (3), Melandriuin dioecuin (4 3), (Convolvulus arvensis (4), 

Medicago lupulina (4), (Chenopodium album (4), Planlago lanceolata 

(4) , Humex crispus (4). H. Acetosella (4), Daucus (Carota (4), Ihai- 
nella vulgaris (5). Lai)sana communis (5), Torilis nodosa (5), Jiras- 
sica Rapa campeslris (5), Phlcum pralense (5), Atriplex patulum (5), 
Setaria viridis (5), (Cirsium arvense (5), Rubus sp. und Amarantus 
retroflexus (5). 

(^uarzsleincben, vereinzelte gclbliche Kalksteinchen, schwarze Stein- 
chen» chalzedoiiurtige Steinchen, graue Krde, Kreidestiickcheii. 

Probe 2 (englisch): Planlago lanceolata (2), Lolium perenne (3), 
Silene vulgaris (3), Geranium molle (4), G. pusillum (5 4) G. dis- 

sectum (5), Rumex crispus (4). Planlago major (4), Sberardia arven- 
sis (4), Antbyllis Vulneraria (5), Uelminthia echioides (5), Anagallis 
arvensis (5), Prunella vulgaris (5)» (Cbenopodium album (5), Ranun- 
culus repens (5)* Vicia birsuta (5), Petroseliuin segetiun, unreif (5), 
Trifolium bybridum (5), Stachys annuus (5), Polygonum aviculare 

(5) . Reseda lulea (5), Lotus corniculatus (5), Atriplex patulum (5), 
Torilis nodosa (5) und Centaurea Jacea (5). 

Milch- und (ilasquarzkornchen, rote chalzedonahnliche Steinchen, 
Steinkohie, braun-rolliche Steinchen. 
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Probe 3 (englisch): Silene vulgaris (2 — 1), Sherardia arvensis (2), 
Rumex crispus (2), Medicago lupulina (2), M. sativa (4 - 3), Trifo- 
lium incarnatum (3 — 2), Tr. repens (3), Tr. hybridiira (3), Tr. fra- 
giferum (5), Lotus corniculatus (3), Plantago lanceolata (3), Lolium 
perenne (3), Convolvulus arvensis (4), (leranium dissectum (4), Ra- 
nunculus repens (5), Torilis nodosa (5), Polygonum avieulare (5), 
Cirsium arvense (5), Pninella vulgaris (5), Melandrium dioecum (5) 
und Brassica Rapa campestris (5). 

Quarz-, Chalzedon- und Anthrazitstiickchen. 

Probe 4 (englisch): Sherardia arvensis (2), Geranium dissectum 

(2) , G, molle (4 — 3), G. pusillum (4), Trifolium rcpens (2), Tr. incar- 
natum (3), Tr. hybridum (4), Lolium perenne (3), Plantago lanceo- 
lata (3), Rumex crispus (3), R. Acetosella (4), Anthyliis Vulneraria 

(3) , Brassica Rapa campestris (4), Medicago lupulina (4), M. sativa 
(5), Silene vulgaris (4), Sinapis arvensis (4), Melandrium album (5), 
M. dioecum (5), Echium vulgare (5), Atriplex patulum (5), Amaran- 
tus retroflexus (5), Polygonum Pcrsicaria (5), Daucus Carola (5), (’ir- 
sium arvense (5), Lotus corniculatus (5), Aethusa ("ynapium (5) und 
Setaria glauca, dunkelfarbig (5). 

Quarzsteinchen, Sluckchen von Steinkohle und Glirnmerschiefer. 

Probe 5 (englisch): Silene vulgaris (2 1), Sherardia arvensis (2). 

Rumex crispus (2), Medicago lupulina (2), M. sativa (4 3), Trifo- 

lium incarnatum (3 — 2), Tr. repens (3), Tr. hybridum (3). Tr, fragi- 
ferum (5), Lotus corniculatus (3), Plantago lanceolata (3), Lolium 
perenne (3), Convolvulus arvensis (4), Geranium dissectum (4), Ra- 
nunculus repens (5), Torilis nodosa (5), Polygonum avieulare (5), 
Cirsium arvense (5), Prunella vulgaris (5), Melandrium dioecum (5) 
und Brassica Rapa campestris (5). 

Quarz- und chalzedonartige Steinchen, Anthrazitstiickchen. 

Probe C) (Voni Einsender als >Engl. Cowgrass» bezeichnet = ivest- 
europdisch) : Plantago lanceolata (1), Trifolium hybridum (3 2), Tr. 
repens (3 2), Tr. dubium (4), Tr. incarnatum (5), Daucus Carota 
(3"~2), Geranium dissectum (3), G. molle (3), C.henopodium album 

(3) , Sherardia arvensis (3), Rumex crispus (3), H. Acetosella (4 3), 

Ranunculus repens (3), Atriplex patulum (3), Medicago lupulina (3). 
Melandrium album (3), M. dioecum (4), Prunella vulgaris (3—2), 
Alopecurus mgosuroides (4 — 3), Silene vulgaris (4), Torilis nodosa 

(4) , Galium Aparine (4), Cirsium lanceolatum (4), Chrysanthemum 
maritimum (4), Ch. .segeturn (5), Helminthia echioides (4), Setaria 
viridis (5), Cichorium Intybus (5), Anthemis Cotula (5), Lapsana 
communis (5), Viola tricolor (5) und Spergula arvensis (5). 

Probe 1 ( weslfranzosisch) : Trifoliuni repens (2), Tr. hybridum (4), 
Lotus corniculatus (3), Daucus Carota (3), Lolium perenne (3), HeT 
minthia echioides (3), Medicago lupulina (4), M. sativa (4), Galium 
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Mollugo (4), Cichorium Intyhus (4), Petroselinum segetum (4), Thrin- 
ciu hirta (4)» Prunella vulgaris (4), Echium vulgare (5), Ccntaurea 
Scabiosa (5), Hypochoeris radicala (5), Sherardia arvensis (5), Vi- 
cia hirsuta (5), JJnaria Elatine (5), Malva nioschata (5), Anagallis 
arvensis (5), Hroinus hordeaceus (5), Torilis nodosa (5), Cirsiurn lan- 
ceolatum (5), Polygonum aviciilare (5) und Rurnex Acetosella (5). 

Quarz- und Kalksteinchcn, Bruchstucke von Molluskenschalen, grau- 
I > r a u n c E r d k 1 ii m p o h e n . 

Probe H Einsender als »Bretagncr» bezcichnel ~ westeuro- 

pdisch): Torilis nodosa (2), T. arvensis (5), Cirsium lanceolatum (2), 
(!. arvense (a), Lotus corniriilatus (3 — 2), Geranium pusilhun (3), 6* 
disseclum (4), Plantago lanceolata (3), Silenc vulgaris (3), Riunex 
Acetosella (4), R. crispiis (5), Ilelminihia echioides (5-4), Alopecih 
nis myosuroides (5), Bromus hordeaceus (5T und Galium Mollugo (5). 

Kalksteinchen, graue Erdbrdckchen. 

Probe 9 (\'om Einsender als »Brelagner» bczeichnet = wesieuro- 
pdisrh): Rumex Acetosella (2-1), R. obtiisifolius (4), Melandriuin 
album (3 2), Lolium perenne & L. multiflorum (3 2), Plantago lan- 

ceolata (3 2), Silene vulgaris (3), Polygonum Persicaria (4), Trifo- 
lium striatum (5), Tr. arvense (5). Tr. incarnatum (5), Sherardia 
arvensis (5), ("henopodium album (5), Atriplex patulum (5) und Ilel- 
minihia echioides (5). 

(3avicei)s purpurea (4). 

Dunkelgraue und (Juarz-Steinchen, graubraune, schieferartige Stein- 
chcn. 

Probe 10 ( fldmisch) : Lotus corniculatus (1), Plantago lanceolata 
(2), Trifolium hybridum (3), Tr. repens (4 3), (achoriurn Int>bus 

(4), Medicago sativa (4), M. lupulina (5), Daucus ("arota (4), Lolium 
I)erenne (5), Polygonum Persicaria (5), P. aviculare (5), Sinapis ar- 
vensis (5), Melandriuin dioecum (5) und (ieraiiiuin pusillum (5). 

(lias- und Milchquarzkdrnchen, graubraune und ziegelrote Steinchen, 
graue Krdkliimpchen. 

Probe 11 (fldmisch): Daucus Carota (1), Plantago lanceolata (3), 
Melandrium album (4), M. dioecum (5), Lolium perenne (4), Setaria 
viridis (5 4), Silene vulgaris (5 4), Atriplex patulum (5), Trifolium 
repens (5), Tr. pratense (5), Arrhenatherum elatius (5), Phleum pra- 
lense (5), Galium Mollugo (5), Rumex crispus (5) und Lotus cornicu- 
latus (5). 

(iraue, porosc Steinchen, graubraune Erdl)ruckchen. 

Probe 12 (Brabanier) : Plantago lanceolata (2—1), Trifolium hybri- 
duin (2), Tr, repens (4), Lolium multinorum (3), Rumex ohtusifolius 
(4), Sinapis arvensis (5- 4). Ranunculus acer (5), Cariun Carvi (5), 
(lalium Mollugo (5), Daucus Carota (5) und Alopecurus myosuroi- 
des (5). 

Graubraune Erdbnickchen. 
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Probe 13 (Maas): Plantago lanceolata (1), Geranium inolle (3), 
Daucus Carota (4), Loliuin perenne (4), L. multiflorum (4), Rumex 
crispus (4), R. Acetosella (5), Prunella vulgaris (5), Malva neglccla 
(5), Trifolium arvense (5) und Chenopodiurn album (5). 

Glas- und Milchquarzstuckchen, graiie Erdbrockchen, 

Probe 1^ (Rosendaaler) : Geranium rnolle (2), Plantago lanceolata 

(2) , Chenopodiurn album (3), Rumex Acetosella (3), R. crispus (4), 
Polygonum lapathifolium (4), Lotus corniculatus (4), Prunella vul- 
garis (4), Brassica Rapa carnpestris (5), Vicia hirsuta (5) und Galium 
Aparine (5). 

Milchquarz- und Steinkohlenstuckchen, weisse und graue, pordse 
Steinchen, graue Erdbrockchen. 

Probe 15 (Rosendaaleri : Geranium molle (2), Plantago lanceolata 

(3) , Prunella vulgaris (3), Rumex Acetosella (3), R. crispus (4), Lo- 
lium perenne (4), Chenopodiurn album (4), Lotus corniculatus (4). 
Ranunculus acer (5), Spergula arvensis (5), Polygonum lapathifo- 
lium (5), P. persicaria (5), P. Hydropiper (5) und Brassica Rapa cam- 
pestris (5). 

Claviceps purpurea (5). 

Quarz-, Schiefer- und Steinkohlenstuckchen. ziegelrote Steinchen. 

Probe 16 (Hosendmler) : (ieranium molle (2), Plantago lanceolata 
(3), Rumex crispus (4), Lotus corniculatus (4). Trifolium hybridum 
(5), Tr. repens (5), Polygonum aviculare (5) und Brassica Rapa cam- 
pestris (5). 

Graue. pordse Steinchen, Steinkohlenstuckchen, Quarzsteinchen, 
graue Erde. 

Weitere Listen siehe Lit. No. 17; No. 2 und Xo. 23. Vgl. ferner Lit. 
No. 1, Bd. I; Xo. 41 und [Xo. 36, Vol. 10, S. 516/22]. 


111. Rotklee niitleleuropliischer Herkunft, 

1st Mitteleuropa auch arm an ausgesprochenen Leitarlen. d. h. 
an Unkrautern, deren Samen sozusagen ausschliesslich in init- 
teleuropaischen Saaten vorkommen, so gibt es doch eine Anzahl 
Arten, die hauptsachlich in Saatgut mitteleuropaischer Herkunft 
auftreten und der Unkrautflora dieser Provenienz ihren Stem- 
pel aufdriicken. Charakteristisch fiir den Unkrautbesatz der 
Rotkieesaaten aus Mitteleuropa ist aber vor allem das vollstan- 
dige Fehlen von mittaglichen und von ausgesprochen mediterran- 
atlantischen Unkrautern, wie Petroselinam segetam, Torilis 
nodosa, Helminthia echioides u. a. m. Treten vereinzelte Samen 



199 


diescr Arten gelegcnllich einmal in Saatgut auf, das in ciner 
ehvas warmcren (legend Mitteleuropas gewachsen ist, so handelt 
es sirh dabei zweifellos nicht um Rotkleesamcn einer sortenech- 
ten, cinheimischen Oder in der betreffenden (legend bereits akkli- 
maiisierten Sorte, sondern um Nachbau kurz zuvor importierter, 
fremder Saalwarc. Dies beslatigen auch die Ergebnisse der von 
(). Nieser durchgefuhrten Untcrsuchungen iiber das Vorkoin- 
inen von (lentaurea solstitialis im westrheinischen Deutschland 
(Lit. No. 76, 77, 78 und 41). 

Von den verschiedenen (lebieten Mitteleuropas beliefern na- 
ineiitlich S c h I e s i e n, B 6 h m e n, () b e r- und N i c dee- 
ds t e r r e i c h, S 1 e i e r m a r k, Bayern, W ii r 1 1 e in- 
b c r g, Baden, die Pfalz, die E i f e 1, der H u n s- 
r u c k und Luxemburg in manchen Jahren den Welt- 
markt mit ansehniichen Mengen von Rotkleesamcn. Hauptsach- 
lich zur Versorgung des eigenen Landes wird Saatgut dieser 
wichtigen Futterpflanze auch in andern Teilen Deutschlands, in 
der Schweiz (besonders in der Westschweiz), in Danemark und 
in Schweden produziert, 

Hinsichtlich ihrer Leben.scigenlumlichkeiten und ihres An- 
bauwertes bilden die Rotkleeherkiinfte des westlichen Teils von 
Mitleleuropa zusammen mit den nordostfranzdsischen den Cber- 
gang von den westcuropaischen zu den mitteleuropaischen Pro- 
venienzen. Hire Unkrautflora triigt bereits einen ausgesprochen 
mitteleuropaischen Lharaklcr, schliesst aber je nach Lokalklima 
und Bodenverhallnissen auch Arten in sich, die ozeanisches 
{Alopecurns myosuroides^ Geranium molle, Geranium pusillum 
etc.) Oder subatlanlisch-medilerranes {Thrincia hirta, Teucrium 
liotrySf Verbena officinalis^ Picris hieracioides etc.) Klima vor- 
ziehen. 

In gleichcr Weise wie im westlichen Teil das ausklingende 
o z e a n i s c h e, macht sich im dstlichen Teil Mitte'leurapas das 
kontinentale Klima im Unkrautbesalz der Saaten geltend, 
so besonders beim Rotklee Schlesiens und der Tschechoslovakei, 
Im Saatgut aus diesen (lebieten finden sich u. a. fast immer — 
wenn auch nur vereinzelt — Arten vor, die sonst fiir osteuro- 
paische Saaten charakteristisch sind, wie Delphinium CAmsolida, 
Rerieroa incana, Silene dichotoma, Lepidium campestre, Lap- 
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pula echinata, Setaria glauca usw. Nach freundl. Mitteilung 
von a. Direktor Dr. W. Grosser (Breslau) kommen in schlesi- 
schem Rotklee im Gegensatz zum polnischen nicht vor: Go- 
nium maculatum, Silene Otites, Camelina microcarpa and Lepi- 
dium campestre. 

Von den Rotkleesaaten aus dem nordlichen Mitteleuropa zeich- 
nen sich, wie schon Gentner belont, die n o r d d e u t s o h e n 
vielfach durch das Vorkommen lypischer Vertreter der Sand- 
unkrautflora (Spergula arvensis, Agrostis Spica venti, Ornitho- 
pus sativuSy Arenaria serpyllifolia, Scleranthus annuus) aus, 
wahrend die Unkraulflora der d ii n i s c h e n und s c h w e- 
d i s c h e n Herkiinfle derjenigen des englischen Rotkiees sehr 
ahnlich ist. 

Naheren Aufschluss iiber die Zusaminensetzung der Unkraul- 
flora der Rotkleesaaten aus Mitteleuropa inogen folgende Bei- 
spiele bieten. 


«. Westlicher Teil Mitteleuropns (Luxemburg, Kifel, Hunsriick, 
* Pfalz, Baden ) . 

Probe 1 (Luxemburger) : Plantago laraeolata (2), Lotus eornicula- 
tus (3), Daucus Carota (3), Chenopodhim album (3), Silene vulgaris 
(4 — 3), Medicago lupulina (4 — 3), M. saliva (4 3), (ieranium rnolle 

(4) , Melilotus albus (5), Ranunculus acer (5), l^olygonum aviculare 

(5) , P. Hydropiper (5) und Runicx crispus (5). 

Dunkle Schiefcrsteinchen, Quarzsteinchen. Kalksteinchen, ziegelrole 
Steinchen, graubraune Erdklumpchen. 

Probe 2 (Luxemburger) : Plantago laiiceolata (2), Trifolium bybri- 
dum (3 -2), Tr. repens (4), Daucus Carota (3 2), Medicago lupulina 

(4—3), M, saliva (4), Prunella vulgaris (4), Silene vulgaris (4), Ru- 
mex Acelosella (5 -4), Bromus erectus, entspelzt (5), Orastium caespi- 
tosum (5), Camelina saliva (5) und Alopecurus rnyosuroides, 
entspelzt (5). 

Milchquarzkornchen, graue, porose Steinchen, ziegelrole Steinchen, 
hellgelbe Harzsliickchen. 

Probe 3 (Eifeler): Chaerophyllum temulum (3), Chenopodium 
album (3), Plantago lanceolata (3), Pimpinella saxifraga (4 - 3), P. 
major (5), Lapsana communis (4—3), Trifolium hybridum (4), Tr. 
repens (4), Anagallis arvensis (4), Atriplex patulum (4), Picris hiera- 
cioides (4), Prunella vulgaris (4), Daucus Carota (4). Luzula cam- 
peslris (5—4), Torilis arvensis (5), Anthemis ar\x*nsis (5), ('entaurea 
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Jacea (5), (laliuin Mollugo (5), Valerianella dentala (5), Rurnex cris- 
pus (5), R. Acetosella (5), Polygonum aviciilarc (5) iind Carum 
Carvi (5). 

Stuckchen von Steinkohle, sowie von Glas- iind Milchqiiarz, grau- 
hraune und ziegelrote Steinchen, hellgclbe Harzstiickchen. 

Probe ^ (Hunsriicker) : Plantago lanceolata (2), Brassica Rapa cam- 
pestris (4 3), Rumex crispiis (4), R. Acetosella (5), Alriplex patulum 

(4) , Trifoliuin hybridiim (4), ('.benopodiuni album (4), Prunella vul- 
garis (5), Daiicus Carola (5). Medicago lupulina (5) und Lapsana com- 
munis (5). 

Milcbquarzkdrnchen, dunkelgraue Scbieferbliittcben, graubraiine Erd- 
brockcben. 

Probe 5 (Pfalzer): Plantago lanceolata (2 1), ('benopodiuin album 

(2), Trifolium bybridurn (3), Tr. repens (5), Tr. agrarium (5), Lotus 
corniculalus- (4 3), Prunella vulgaris (4)» Lapsana communis (4), 

Atriplex patulum (4), Luzula campestris (4), (ialium Aparine (5 4), 

Soncbus arvensis (5), Cicboriuin Intybus (5), Polygonum aviculare 

(5) , Onlaurea Jacea (5), Tblaspi arvense (5), Rumex crispus (5), 
Picris bieracioides (5) und Daucus Carota (5). 

Milcbquarz, rdllicbc Feldspat- und Steinkoblenstuckchen, dunkel- 
graue Kalksleiucben. 

Weitcre Listen siebe Lit. No. 35 (No. 3, ('.V, S. 105/110); No. 72, S. 
310/18 und No, 73. Vgl. ferner Lit. No. 23; No. 41 und No. 36, Vol. 10. 
S. 522/25 !. 


Zenfraler Toil Mitteleuropm l Wurttemberg, Bayern, Scbweiz, 
Vorarllierg, Nordtirol). 

Probe 1 ( Wiirttemberger) : Plantago lanceolata (2), Daucus Carota 
(3 2), Rumex cris])us (4), Polygonum Persicaria (5), C.onvolvulus 
arvensis (5), Ranunculus acer (5), Lolium perenne (5), Brassica Rapa 
campestris (5), Chenopodium album (5), (ialium Aparine (5) und 
(leranium dissecluin (5). 

Dunkelgraue Kalksteincben, Kreidestiickcben, graue und graul)raune 
Erdbrockcben. 

Probe 2 (Wilrtteniberffer) : F^lantago lanceolata (2 1), Trifolium 

hybriduin (2), ('benopodium album (3 -2), Lapsana communis (4), 
Tblaspi arvense (4), Ranunculus acer (4), R. repens (4), Lolium mul- 
lifloruin (5 -4), Sinapis arvensis (5), Vicia tetrasperma (5), V. bir- 
suta (5), (k)nvolvulus arvensis (5), Polygonum aviculare (5), Daucus 
(«arota (5), Re.seda lutea (5), Melandrium dioecum (5), Sberardia 
arvensis (5), und Cbaerefoliuin silve.slre (5), 

Dunkelgraue Kalksteincben, braungraue Krde. 
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Probe 3 (Schwarzivdlder) : Prunella vulgaris (2—1), Plantago lan- 
ceolata (2), Picris hieracioides (3), Oirysanthemum niaritimuin 
(4— 3), Verbena officinalis (4 — 3), Chenopodiuin album (4), Linaria 
Elaline (4), Plantago major (5 — 4), Trifolium repens (5), Vicia telras- 
perma (5), Rumex crispus (5), Papaver Rhoeas (5), Crepis virens (5) 
und Convolvulus arvensis (5). 

Rotlich-gelbe Sleinchen, graue Erde. 

Probe 4 (Schwarzivdlder): Prunella vulgaris (2-~l), Plantago Ian- 
ceolata (2), Reseda lutea (3), Picris hieracioides (4), Cichorium Inty- 
bus (4), Vicia tetrasperma (4), V. hirsiita (5), Anthemis Cotula (5), 
Cirsium arvense (5), Calium Mollugo (5), Loliuni multiflorum (5), 
Gheiiopodium album (5), Aspenila arvensis (5), Polygonum Persicaria 
(5), Lapsana communis (5) und Ranunculus acer (5). 

Quarzsteinchen, ziegelrote Steinchen, braune Erdstockchcn. 

Probe 5 (ostschweizerisch) : Plantago lanceolata (1), Polygonum 
aviculare (2), Pninella vulgaris (2), Melandrium dioecurn (3- 2). 
Arrhenatherum elatiiis, entspelzt (3), Phleuni pratense (3), Trifoliiim 
hybridum (4), Tr. repens (5), Medicago sativa (4), Lotus cornicula- 
tus (4), Daucus Carota (4), Lolium perenne (5), Sinapis arvensis (5) 
und Rumex Acetosella (5). 

Dunkelgraue Kalksteinchen, ziegelrote Steinchen. Milchfiuarzstiick- 
chen. 

Probe 6 (ostschweizerisch) : Rumex crispus (2 -1), Plantago lan- 
ceolata (2 — 1), Lotus corniculatus (2 1). Lolium perenne (2), Pni- 

nella vulgaris (2), Phleurn pratense (3 2), Daucus Carota (4—3), 
Brassica Rapa campestris (4), Medicago lupulina (4), M. sativa (5), 
Melandrium album (4), Arrhenatherum elatius, entspelzt (4). Trifo- 
lium repens (4), Tr. hybridum (4), Polygonum aviculare (4), Cheno- 
podium album (5), Cirsium arvense (5) und Galium Mollugo (5). 

Quarzkdrnchen, braunrote Sleinchen, graue Erde. 

Probe 7 (ostschweizerisch) : Plantago lanceolata (2-1), Trifolium 
repens (2), Prunella vulgaris (2), Chenopodium album (3), Rumex 
obtusifolius (3), Polygonum Persicaria (4), Arrhenatherum elatius, 
entspelzt (4), Phleurn pratense (4), Galium Mollugo (5), Agrostis alba 
(5), Cynosurus cristatus (5) und Melandrium album (5). 

Milchquarzkornchen, graue Erdstockchcn. 

Probe 8 (ostschweizerisch) : Plantago lanceolata (2), Polygonum 
aviculare (3 — 2), P. Persicaria (5), Prunella vulgaris (3), Phleurn 
pratense (4), Chrysanthemum Leucanthemum (4), Galium Mollugo 
(5), Melandrium dioecurn (5) und Sinapis arvensis (5). 

Ziegelrote Steinchen, dunkelgraue Kalksteinchen, Milchquarzkdrn- 
chen. 

Probe 9 (»Berner Mattenklee>) : Rumex obtusifolius (2 — 1), Trifolium 
repens (2 — 1), Tr. hybridum (5), Lotus corniculatus (2-1), Prunella 
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vulgaris (2), Plantago lanceolata (2), Chrysanthemum Leucanthemurn 

(2) , Galium Mollugo (3 — 2), Lolinm perenne (3), Sinapis arvensis 

(4) , Polygonum lai)athifoliiim (5), Centaiirea Jacea (5), Poa trivialis 

(5) , Valerianella dentata (5), Medicago lupulina (5), Avena sativa, 
eiilspelzt (5) iind Arrhenatherum elatiiis, entspelzt (5). 

Dunkelgraue iind role Steinchen, Glas- und Milchquarzkornchen. 

Probe 10 (»Herner Mattenklee^) : Rumex obtusifolius (1), Plantago 
lanceolata (2 1), Phleurn pratense (4) und Geranium dissectum (5). 

Milchqiiarzkdrnchen, dunkelgraue Kalksteinchen, ziegelrote Stein- 
chen» graue Krde. 

Probe 11 ( »Herner M(iiienkleei>) : Prunella vulgaris (1), Plantago Ian- 
ceolala (2 1). P. major (5), Polygonum lapathifolium (2), P. avicu- 

lare (3), P. Persicaria (3), Chenopodium album (3 — 2), Sinapis ar- 
vensis (3), I.olium perenne (3), Rumex crispus (3), Trifolium repens 

(3) , Galium Mollugo (4 3), Phleuni pratense (4), Silene vulgaris (5) 

uiid Lotus corniculalus (5). 

Dunkelgraue Kalksteinchen, wcissliche, porose Steinchen, ziegelrote 
Steinchen, Milchquarzkornchen, graue Erdbrbckchen. 

Probe 12 ( westschiveizerisch) : Silene vulgaris (1), Sherardia ar- 
vensis (3 2), Lotus corniculalus (3 2), Prunella vulgaris (3-2), 

IMantago lanceolata (3 2), P. major (3), Melandrium dioecurn (3), 

Atriplex patulum (3), Polygonum aviculare (4—3), P. lapathifolium 
(5), Cdienopodium album (4), Daucus Carota (4), Galium Mollugo (4), 
Setaria viridis (4), S, glauca (5), Medicago lupulina (5), Trifolium 
hybridum (5), Sinapis arvensis (5) und Arrhenatherum elalius, 
entspelzt (5). 

CJaviceps purpurea (5). 

Hellbraune und dunkelgraue Kalksteinchen, Quarzkbrnchen, ziegel- 
role Steinchen, graue Krde. 

Probe 13 (Laimuuier Zucht 1171): Lotus corniculatus (2-1), Pru- 
nella vulgaris (2), Daucus (Carota (2), Polygonum aviculare (3—2). 
P. Persicaria (3), P. lapathifolium (4), ('.henopodium album (3), (’h. 
polyspermum (5), Sherardia arvensis (3), Plantago lanceolata (3), 
Silene vulgaris (3). Atriplex patulum (4 3), Lolium perenne (4 3), 

Setaria glauca (4), Sinapis arvensis (4). Aethusa ("ynapium (4), Medi- 
cugo lupulina (5), (ialium Mollugo (5) und Lepidium campestre (5). 

('Javiceps purpurea (4), 

Milcliquarzstiickchen, graue Krdstockchen. 

Probe 1i ( ivesiitchioeizerLsch, Seleklion 1021, von iMusanne): Silene 
vulgaris (2), Daucus Carota (3), Plantago lanceolata (3), Rumex cris- 
pus (3), Melandrium album (4). Prunella vulgaris (4), Colchicum 
autumnale (4), Medicago lupulina (4), Atriplex patulum (4), Polygo- 
num lapathifolium (5), Arrhenatherum elatius, entspelzt (5), Cheno- 
podium album (5) und Lolium perenne, entspelzt (5). 



204 


Quarzkornchen, dunkelgraiie Kalkstcinchen, graugrunliche Steiii- 
chen, graue Erde. 

Weitere Listen siehe Lit, No. 100, S. 39, No. 35 (No. 3, C V, S. 
105/14); No. 72, S. 316/18 und No. 92, S. 5/12. Vgl. ferner Lit. No. L 
Bd. I; No. 41 ^nd [xNo. 36, Vol. 10, S. 525/32]. 

y. Ostlischer Teil Mitteleuropas (osterreich, Bdhinen, Miihren, 

Schicsien ) . 

Probe i (oberdsterr, Voralpenklee) : Melandriiim dioecuni (1), Bu- 
niex crispus (2), R. Acetosella (4- 3), Polygonum aviculare (3), Plan- 
tago lanccolata (3), Sherardia arvensis (4 -3), Daucus Carota (4) 
Chenopodium album (4), Vicia hirsuta (5), Lapsana communis (5), 
Sinapis arvensis (5), ('entaurea Jacea (5) und Geranium disseclurn (5). 

Milchquarzkorncheii, Feldspatstiickchen, graugriinliche Schiefer- 
vSleinchen, vercinzeltc dunkelgraiie Kalksteinchen. 

Probe 2 (dsterreichisch) : Setaria viridis (2 ^1), Plantago lancco- 
lata (2), Lolium perenne (3 — 2), Chrysanlhemiim segetum (4),^ Gheno- 
podium alburn (5), Centaurea Jacea (5), Humex crispus (5) und Tn- 
folium incarnatura (5). 

Graue Erdbrockchen, 

Probe 3 (dsterreichisch) : Setaria viridis (2 1), S. glauca (5), 

Chenopodium album (3), Plantago lanccolata (3), Sherardia arvensis 

(4) , Polygonum Persicaria (5), P. lapathifolium (5), Reseda lutea (5). 
Cichoriuni Intybiis (5) und Daucus Carota (5). 

(iraue Erdbrockchen. 

Probe 4 (bdhmisch) : Plantago lanccolata (2), Melandriuin dioecuni 
(3—2), Trifolium hybriduin (3 -2), Silene dichotoma (3), Echium 
vulgare (3), Chenopodium album (4 - 3), Anthyllis Vulneraria (4). 
Rumex Acetosella (5- 4), F^hleum prateiise (5), Polygonum Persicaria 

(5) und Papaver somniferum (5). 

Glas- und Milchquarzkdrnchen, graubraune, glimmerhaltige und 
ziegelrote Steinchen, graue und graubraune Erde. 

Probe 5 (bdhmisch): Echium vulgare (3 2), Silene dichotoma 
(3 — 2), Plantago lanccolata (3), Medicago saliva (3), Anthyllis Vulne- 
raria (3), Lolium perenne (5), Setaria viridis (5), Daucus Carota (5), 
Vicia saliva (5) und Anthemis arvensis (5), 

Quarzkornchen, Feldspat, graue bi,s graugriinliche Schiefcrsteinchen. 

^ Diese Pflanze mediterranen Ursprungs war fruher auch in Osterreich. 
Bohmen und Mahren schr verbreitet. Nachdem die Brachc aber durch ra- 
tionellen Hackfrucht- und Futterhau ersetzt wurdc, kommt sie nach Fritsch 
(F lora von Osterreich) ini Gebicte dcs politischen Osterrcichs der zwanziger 
und dreissiger Jahre unseres Jahrhunderts nur eingeschleppt vor. Bei Probe 
No. 2 handelt es sich daher wohl nicht urn echten osterreichischen Holklee, 
sondern um noch nicht akklimatisierten Nachbau importierter Ware. 
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Probe 6 (bohmisch) : Plantago lanceolata (2), Silene dichotoma 
(3 — 2), Medicago sativa (3), Polygonum aviculare (3), Anthyllis Vul- 
iicraria (4- 3), Chenopodium album (4 — 3), Echium vulgare (4 3), 

Trifolium repcns (4), Tr. hybridum (5), Rumex Acelosclla (5), Scle- 
ranthus annuus (5) und Centaurea Cyanus (5). 

Dunkelgraue Erde, zum Teil von Glimmer durchsetzt, Milchquarz- 
kdrnchen, F’eldspat- und ziegelrote Steinchen. 

Probe 7 (mdhrisch) : Plantago lanceolata (2), Lotus corniculatus 
(2), Rumex Acetosella (3), Cichorium Intybus (3), Echium vulgare 
(4 ~3)» Setaria viridis (5), Daucus Carota (5), Anthyllis Vulneraria 
(5) und Galega officinalis (5). 

Qiiarzsteinchen, Schiefersteinchen mit Glimmer, grauc Erde. 

Probe H (tschechisch) : Plantago lanceolata (2-1), Trifolium hyl)ri- 
(lum (3 2), Medicago sativa (3), Chenopodium album (3), Silene 
dichotoma (4 3), S. vulgaris (5), Anthyllis Vulneraria (4 -3), Gera- 
nium dissectuin (4 3), Echium vulgare (4), Galium tricorne (4), 

Melandriurn dioecum (4), Rumex crispus (5- 4), Atriplex patulum 
(5 4), Daucus ("arota (5 4), Sherardia arvensis (5 4), Melilotus 

officinalis (5), Thlaspi arvense (5)* Slellaria graminea (5), Lepidium 
campeslre (5), Sinapis arvensis (5), Anthemis arvensis (5), Scleran- 
thus annuus (5), Polygonum aviculare (5) und Cerinthe minor (5). 

Kalksteincheii, Kreidestuckchen, Quarzkornchen, graue und dunkel- 
graue Erde. 

Weitere i-isten siehe Lit. No. lOG. S. 38/39; No. 14 (No. 3, I, S. 35); 
No. 51; No. 44; No. 72, S. 310/18 und No. 112, S. 147/152. Vgl. ferner 
Lit, No. 84 und ^No. 30. Vol. 10, S. 542/471. 

n. Sdrdlicher Teil Mitteleuropas (Norcfdeulschland, Daneiiiark, 

Sudschwedcn). 

Probe 1 iiidnisch, frubbliihend ) : Trifolium hybridum (1), Tr. re- 
pens (3), Phleum pratense (2), Plantago lanceolata (3 2), Rumex 
Acetosella (3). R. crispus (4), Chenopodium album (3), Melandriurn 
dioecum (3), Sinapis arvensis (4 -3), Chrysanthemum maritimum (4), 
Anthemis arvensis (4), A. tinctoria (5), Daucus Carota (4), Lolium 
I)erenne (5), L. multiflorum (5), Agropyron rcpens (5), Anthyllis Vul- 
neraria (5), Agrostis alba (5), Lapsana communis (5), Echium vul- 
gare (5), Thlaspi arven.se (5), Medicago lupulina (5), Cirsium arvense 
(5), Melilotus albus (5), Prunella vulgaris (5), Delphinium C.onsolida 
(5). Myosotis arvensis (5) und Spergula arvensis (5). 

Quarzkornchen, dunkelgraue Kalksteinchen, graue und schwarze 
Erde. 

Probe 2 (ddnisch, 0(o(te /, friih): Trifolium repens (1). Rumex 
crispus (4), Polygonum lapathifolium (4), Prunella vulgaris (5), Plan- 
tago lanceolata (5), Atriplex patulum (5) und Chenopodium album (5). 
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Kreidstuckchen, Feldspatsteinchen, chalzedonartige Steinchen, grauc 
Erde. 

Probe 3 (ddnisch, Tystofte /, halbspdt): Stellaria media (2), Me- 
landrium dioecum (2), Chenopodium album (2), Cirsium arvense (3), 
Trifoliiim repens C3), Brassica Rapa cjimpcstris (3)» Medicago liipu- 
lina (4—3), Rumex crispus (4), Plantago major (4), Polygonum avi- 
culare (5), P. Persicaria (5), Lolium perenne (5), Erodiuin cicutarium 
(5), Spergula arvensis (5) und Lotus corniculatus (5). 

Probe 4 (ddnisch, Otofie /, halbspdt): Rurnex crispus (2 1), R. 

Acetosella (4- 3), Phleum pralense (2), Stellaria media (2), Trifoliuin 
hybridum (3 — 2), Tr. repens (3). Chenopodium album (3 2), Poly- 
gonum aviculare (3), P. lapathifolium (5), Prunella vulgaris (3), Me- 
dicago lupulina (4—3), Anthemis arvensis (4 3), Daucus (’arota 

(4 — 3), Melandriurn dioecum (4—3), ("irsium arvense (4—3), Plan- 
tago lanceolata (4), Atriplex patulum (4), Ceranium molle (4), Bras- 
sica Rapa campestris (4), Dactylis glomerata, entspelzt (4), Sinapis ar- 
vensis (4), Sherardia arvensis (5) und Malva silvestris (5). 

Milchquarzkornchen, rotliche Feldspatstiickchen, Kreidesluckchen, 
chalzedonartige Steinchen, graue Erdbrockchen. 

Probe 5 (ddnisch, Hinderupgaard /, friih): (chenopodium album (1), 
Trifolium repens (4 — 3), Polygonum aviculare (4), P. lapathifolium 
(4), Brassica Rapa campestris (4) und Malva silvestris (5). 

Graue und schwarzbraune Erde. 

Probe 6 (ddnisch, Fionia I, friih): Geranium molle (2 1), G. dissec- 

tum (3), Plantago lanceolata (2), Phleum pratense (3), Trifolium re- 
pens (3), (Chenopodium album (4 — 3), Lotus corniculatus (4), Bras- 
sica Rapa campestri.^ (5),* Melandriurn dioecum (5), Valerianella den- 
tata (5), Polygonum aviculare (5) und Rumex crispus (5). 

Quarzkornchen, graue Erdbrockchen. 

Probe 7 (skandinavisch) : Prunella vulgaris (2- 1), Rumex crispus 
& R. obtusifolius (2 — 1), Geranium molle (3 2), (i. dissectuin (o), 
Sherardia arvensis (3—2), Phleum pratense (3), Trifolium repens (3), 
Tr. hybridum (5), Sinapis arvensis (3), (b'rsium arvense (4 3), C. 

lanceolatum (4 - 3), Polygonum aviculare (4 3), Erodiurn cicutarium 

(4 — 3), Lolium perenne (4 —3), Stellaria graminea (4 3), Chenopo- 

dium album (4 — 3), Scirpus sp. (4 — 3), Plantago lanceolata (4- 3), 
Stachys annuus (4 — 3), Brassica Rapa campestris (4), Anthemis arven- 
.sis (4) und Medicago lupulina (5). 

(Haviceps purpurea (4). 

Quarzkornchen, rotlicher Feldspat, dunkelgraue Kalkstuckchen, 
graue Erde. 

Probe 8 (j> skandinavisch, aus dem siidlichen Jiiilamh): Chenopo- 
dium album (2 — 1), Sherardia arv^ensis (2- 1), Rumex crispus (2—1). 
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R. Acelosella (3), Prunella vulgaris (2 -1), Stellaria media (2), Me- 
landrium dioecurn (2), Geranium pusillum (2), G. molle (3—2), G. 
disseelurn (3), Phleum pratense (2), Sinapis arvensis (3~ 2), Viola 
tricolor (3), Trifolium repens (4 3), Tr. hybridum (4), Plantago lan- 

ceolata (4 3), Medicago Jupiilina (4), Anthemis arvensis (4), Rarbarea 

vulgaris (4), ('brysantbemum Leucantbemum (5), Spergula arvensis 
(5), Vicia birsuta (5), Hrassica Rapa (5) und ("arduus acanlboides (5). 

Rundlicbe Quarzkdrnchen (zum Teil von rotlicbcr Farbe), graue 
glimmerballige Steincheii, ziegelrole Sleincben, vereinzelle kleine Kalk- 
steincben, graue l)is dunkelgraue, in 10%iger Salzsiiure nicbt oder nur 
sebr scbwacb aufbrausende Krdbrdckcben. 

Weitere Idsten siebe Lit. Xo. 19 und No. 14 (No. 3, C IV, S. 89/90 
und No. 3, I, S. 11/14). Vgl. ferner Lit. No. 114; No. 116, No. 117, 
No. 119 und [No. 36, Vol. 10, S. 527 und S. 532/34]. 


TV. Rotklee n4irdeuropaiseher Herkunft. 

Abgeseben von Nordriissland, de.ssen Spatkieesamen vor dem 
Kricge 1914/18 iin nordlichen Mitteleuropa und besonclers in 
Amerika guten Al)salz fand, hahen sich die Gebiele Nordeuropas 
nie in nennenswerler Weise an der Versorgung des Weltniarktes 
mil Rolklecsaatgul boleiligt. 

Die Unkrautflora dor nordeuropaischen Saalen zeiohnet sich, 
wio schon Volkaht & Gkntnkr belonen, durch starkes Vorwallen 
a u s d a u e r n d c r Arten und durch beinahc vollstandiges 
Fehlen von solchen mil grdssercin Warmebediirfnis, \vie Dancus 
LViro/n, (lichoriiuii liityhus, Coronilla imria, Crepis tectoruin, 
lieseda lutea, Anthijllis Vnlneraria, Scleranthiis anniins, Setaria 

S, itniica, N. virUUs, Echium viilgare elc. An Slellc 

% 

der \varmelicl)enden sind bier vielfach Pflanzenarlcn vcrlrelen, 
die in Mitteleuropa auf feuehten Wiesen und in Wiesenniooren 
zuhause sind, so in Finnland (nach den Unlersuchungen von 
Kiti nkn) Stellaria palustris, Galium uliginosum, Filipeiuhila 
U I maria, J uncus bufonius, Barbarea vulgaris, Cirsium palustre 
u. a. m. Aiu'h die Samen des Spitzwegerichs {Plantago lanceo- 
lata) komnien in den nordeuropaischen Kleesaaten nur sparlich 
vor, eine Erscheinung, die nach Nknjtkow (Lit. No. 74) dainit im 
Zusainmenhang sleht, dass in Nordeuropa fast ausschliesslich 
Saalgul von einschnitligem Spatklee gewonnen wird. Nknji kow 
geht sogar soweit, dass er das Fehlen von Plantago lanceolata im 
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Unkrautbesatz von Rotkleesaaten als zuverlassiges Merkmal fiir 
Spatkiee betrachtet. Dass man aus dem Vorhandensein Oder 
Fehlen von Plantago lanceolata aber nicht ohne Weiteres auf 
Fruh- Oder Spatkiee schlicssen darf, hat Centner eingehend be- 
■wiesen (Lit. No. 36, Vol. 10, S. 540/41). Nach C. Wikseli. wurden 
Samen von Plantago lanceolata in 22 % aller an der staatlichen 
Samenkontrolle in Stockholm in den Jahren 1928/29 bis 1937/38 
untersuchten Rotkleeproben vorgefunden (Lit. No. 114, S. 105). 

Haufige Komponenten der Unkrautflora des Rotkieesamens 
nordeuropaischer Herkunft sind: Phleum pratense, Chenopodium 
album, Rumex domesticus, R. crispus, R. Acetosella, Stellaria 
media, Thlaspi arvense. Trifolium repens, Polygonum lapathifo- 
lium, Sinapis aruensis, Ranunculus repens u. a. m. 

In einer norwegischen Spatkleeprobe (»MoIstad-Spatklee)>), 
die seinerzeit von Stebeer & Volkart durch .\nbau auf ihre Eig- 
nung fiir schweizerische V’^erhaltnisse gepriift wurde, fanden sich 
vorwiegend vor Samen von Thlaspi arvense. Polygonum lapathi- 
folium, Cirsium arvense und Galium Aparine. 

Wie andere SpatkIeesorten, so crgab auch der Mulstad-Spat- 
klee im erwahnten Anbauversuch kein giinstiges Rcsultat. 

Ausfiihrliche Listen der in Rotkieesaatgut nordeuropaischer 
Provenienz vorkommenden Unkrautflora verdanken wir fiir Mit- 
tel- und Nordschweden den Herren (I. Wikseix (Lit. No. 113), 
und K. Laveson tLit. No. 68) und fiir Finnland E. Kiti nen 
(siehe Lit. No. 61 und No. 36. Vol. 10. S. 534/35 & 537/42). 

V. Rotklee osteuropkiseher Herkunft. 

In Osteuropa, wozu wir die Slovakei, Ungarn, Polcn, Siid- und 
Mittelrussland, Ruiniinien, Bulgarien und den zum Einzugsgebiet 
der Donau gehorenden Teil Jugoslaviens rcchnen, wird fiir den 
Weltmarkt sowohl Samen von Friih- als auch von Spatkiee er- 
zeugt. Selbst Saatgut von sog. »Mittelklee», der in jeder Be- 
ziehung eine Mittelstellung zw’ischen Friih- und Spatkiee ein- 
nimmt, kommt von hier aus in den Handel. 

Die meisten osteuropaischen Herkiinfte von Friihklee stehen 
ira Anbauwert den besseren franzosischcn und westeuropaischen 
Provenienzen sehr nahe, wahrend die SpatkIeesorten sich fiir 
den Anbau in Mitteleuropa weniger gut eignen. 
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Geht auch die Unkraulflora des ostlichen Mitteleuropas nur 
langsam, d. h. ohne scharfe Abgrenzung, in diejenige des aus- 
gesprochen konlincntalen Klimas von Osleuropa iiber, so lassen 
sich die osleuropaischen Saaten dennoch im allgemeinen schon 
an ihreni Unkrautbesalz leicht als solche erkennen. 

Zu den haufig, wenn auch oft in geringer Menge oder nur 
vereinzclt vorkommenden Unkrautern, die fiir Rotkleesaatgut 
osteuropaischer Herkunft mehr oder weniger charakteristisch 
sind, ziihlen : Hibiscus Trionum, Lythrum Hyssopifolia, Rumex 
odontocarpus, Glnucium corniculatumf Delphinium Consolida, 
Xiyella arvensis, Hyoscyamus niger, Anthemis austriacuy A. ru- 
thenica, Rerteroa incaiia, Ballota nigra^ Sepeta catarWy Carduus 
ncanthoideSf Silene dichotomOf Conium maculatiim, Galega offi- 
cinalis, Gamelina microcarpa, (J, Alyssum, Vaccaria pyramidata, 
Lnppula echinata, Setaria glauca, S. italica, Panicun^ miliaceum, 
P, Girus gain, Sideritis montana, Lactuca Serriola, Goronilla varia 
Stachys annuus u. a. m. 

Rotklee slouakischer Herkunft. 

Die Unkrautflora der Holkleesaaten aus dem ostlichen Teil 
der Tschechoslqvakci nahert sich in ihrein (iesamtbild stark der- 
jenigen lypisch osteuropaischer Saaten, sleht aber gleichzeitig 
auch dor Unkrautflora des Rotkleesamens aus den trockeneren 
Gebietcn Mitteleuropas sehr nahe. An osleuropaische Verhall- 
nisse erinnern besondcrs das gelegentliche Vorkommen der Sa- 
luen von Hibiscus Trionum, Nigella arvensis und Delphinium 
Gnnsolida, sowic das haufigere und starkere Auftrelcn von Pani- 
cum Crus galli, Setaria glauca, S. italica, S. viridis, Chenopodium 
album, Ch. hybridum, Amarantus reiroflexus, Papaver somnife- 
rum u. a. m. 

Als Beispiele fiir die Zusanimensetzung des Unkrautbesalzes 
von Rotkieesamen aus der Slovakei scien nachstehende Unter- 
suchungsergebnisse angefiihrt. 

Probe 1 (slovakisch) : Amarantus retroflexus (2 — 1), Medicago sa- 
tiva (2). Lotus corniculalus (2), Echiuin vulgare (4— 3), Prunella vul- 
garis (4—3), Papaver somniferum (4), Polygonum aviculare (4), Pa- 
nicum Crus galli (4), Anugallis ar^*ensis (5) und Setaria viridis (5). 

(Jfuarzkdrnchen, graue und dunkelgraue Erdkliimpchen. 


u 
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Probe 2 (slovakisch) : Medkago sativa (3), Lotus corniculatus (3), 
Amarantus relroflexus (3), Echiiim vulgare (4 — 3),' Prunella vulgaris 
(4 — 3), Panicum Crus galli (4—3), Trifolium repens (4 3), Papaver 

somnifenini (4), Plantago lanceolata (4), Medicago lupulina (5), Po- 
lygonum avicularc (5), Rumex ohtusifolius (5), R. Acelosclla (5), 
Setaria viridis (5), ('henopodium album (5) und Anagallis arven- 
sis (5). 

Quarzkornchen, gelbbraunes Sleinchcn, schwarze Hrde. 


f{, Rotklee jugoslamscher Herkunft, 

Aus Jugoslavien gelangtcn in den lelzlcn Jahren ansehniiche 
Mengen Rotkleesamen auf den europaischen Markt. Enlsprechend 
der Lage und den kliinatischen Verhaltnissen dieses Landes 
siellt der im jugoslavischen Rotklee vorkoinnicnde Unkrautbe- 
satz mehr oder weniger ein Bindeglied dar zwisclien der Unkraiit- 
flora von Slid- und Osteuropa. So erinnert das Vorkominen von 
Sainen des Wunnsalates {Helminihia echioides), der sieben- 
biirgischen Kopfbluine iCephalaria transsilvanica) und der 
Aleppo-Mohrhirse (Andropogon halepensis) auf den erstcn Bliek 
an italienische Saaten, das starke Vorwaiten der Pani- 
cum- und Setaria-Arien dagegen mehr an o s t e u r o p a i s c h e. 
Freilich machen sich auch bier hinsichtlich der naheren Zusam- 
mensetzung der Unkrautflora von Gegend zu (legend oft erhebli- 
che Unterschiede gejtend. 

Beispiele : 

Probe 1 (jiigoslavisch)^: Plantago lanceolata (2 1), Medicago saliva 

(2), Prunella vulgaris (2), Cichoriuin Intybus (3 2), Lotus corni- 
eulatus (3), Rurnex crispus (4- 3), Setaria italica (4 3), S. glauca 

(4—3), S. viridis (5), Centaurea Jacea (4 3), Panicum (kus galH (4), 

P. miliaceum (4), Trifolium hybridum (4), Vicia tetrasperma (4), 
Melandrium dioecuni (4), Loliuin perenne (4), Galium Moilugo (5), 
(^henopodiuni album (5), Polygonum lapathifoliuin (5), Verbena offi- 
cinalis (5), Daucus ('.arota (5), Coronilla varia (5), Helminihia echioi- 
des (5), Echium vulgare (5) und Cephalaria transsilvanica (5). 

Milch- und (ilas(|uarzkornchen, braungraue Steineben, hellgraue 
Erdkliimpchen. 

Probe 2 (jugosUwisch, Zagreb): Plantago lanceolata (2), Rumex 

1 Diese Prolie enthalt vereinzelte Samcn, von Unkr&utern niittaglichen 
(^harakters (Helminihia, Cephalaria). Vgl auch Probe 2, die uiis von der 
Versuchs- und Kontrollanstali in Zagreb in wohlwollender Wtisc zur Ver- 
fiigung gcstellt wiirdc. 
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crispus (2), Medicagu saliva (3 2), Sctaria itaiica (4 — 3), S. glauca 

(4) , S. viridis (4), Panicurn Cnis galH (4 — 3), Andropogon halepensis 
(4 — 3), Cichorium Intybus (4- 3), Lotus corniciilatus (4), Trifolium 
incarnatiJm (5), Rubus sp. (5), Prunella vulgaris (5), Echium vulgare 

(5) , Vicia tctrasperina (5), Cirsium arvensc (5), Polygonum Persi- 
taria (5), Pimpinella saxifraga (5), Helminthia echioides (5), Galega 
officinalis (5) und Amarantus rctroflexus (5). 

Graublauc Erdklunipchen. 

Probe 3 ( jugoslainsch, Zaitreb): Plantago lanceolata (2), Riimex 
crispus (2), Medicago saliva (2), Andropogon halepensis (3), Pani- 
cum Oils galli (3), Solaria itaiica (4 3), S. glauca (4), S. viridis (5), 
Rubus sp. (4), Prunella vulgaris (4), Polygonum Persicaria (4), Vicia 
tetraspcrma (4), V. hirsula (5), Trifolium incarnatum (5), Hibiscus 
Trioniim (5), (lalega officinalis (5), Reseda lulea (5), Amarantus re- 
trofiexus (5), Echium vulgare (5). Cichorium Intybus (5), Brassica 
Rapa campestris (5) und Hromus sp. (5). 

Milchquarzkdrnchen. 

Probe ( juf/oslaifisch, Krainer): Plantago lanceolata (2 — 1), Rumex 
crispus (3 2), Trifolium hybridurn (3), Tr. incarnatum (4), Cen- 
taurea Jacea (3), Medicago saliva (3), Lotus corniciilatus (4 — 3), 
Silene vulgaris (4), Melandrium album (4), Sherardia arvensis (4), 
Galium Mollugo (5), Setaria glauca (5), Daucus Carota (5), Paniciim 
miliaceum (5), Polygoiuim lapathifolium (5) un<l Prunella vulgaris (5). 

Claviceps purpurea (5), 

Mil<*lu|uarzkdnichen, braiine und dunkelgraue Kalksteinchen, weiss 
gesprickeltes, rdtliches Steinchen, rotbraunes Steinchen, graue Erde. 

Probe 5 (>shnfen,-kroatischp,jit</oshivisch): Plantago lanceolata (2 1). 

Lotus corniculatus (2), Pninella vulgaris (2), Vicia tetrasperma (3 — 2), 
Polygonum Persicaria (3-2), Cichorium Intybus (3), Trifolium in- 
carnatum (4 3), Tr. repens (4), Panicurn Crus galli (5), Rumex 

crispus (5), Solaria viridis (5) und Geranium columbinum (5). 

Ouarzkbrnchen, ziegelrote Steinchen, ihinkelgraue Kalksteinchen, 
graue Erde. 

Probe 6 ( jugoslavLscb) : Rumex oblusifolius & R. crispus (2), Plan- 
tago lanceolata (2), Medicago saliva (2), Prunella vulgaris (3), Pani- 
cum Crus galli (4 3), Setaria itaiica (4- 3), S. glauca (5), Andro- 

pogon halepensis, in Spelzen (4), Lotus corniculatus (4), Polygonum 
Persicaria (4), Lolium pereniie (4), Cichorium Intybus (5), Verbena 
officinalis (5) und Vicia hirsuta (5). 

Quarzsteinchen und blaulich-graue, ziemlich kompakte Erdbrock- 
chen. 

Probe 7 (jugoslavisch, »A>niner Gebirgsklee^): Plantago lanceolata 
(2 1), Galium Mollugo (2), Melandrium album (2), Trifolium repens 
(3 2), Tr. incarnatum (4 -3), Sherardia arvensis (3), Rumex cris- 
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pus (3), R. Acetosella (5), Centaurea Jacea (3), Lotus corniculatus (3), 
Prunella vulgaris (3), Melandrium dioecum (4 — 3), Polygonum Persi- 
caria (4 — 3), P. aviculare (5), Setaria glauca (4 -3), S. viridis (4 — 3), 
Daucus Carota (4 — 3), Vicia tetraspenna (4), Hippocrcpis comosa (5) 
und Brassica Rapa campestris (5). 

Milchquarzkornchen, rotlicher Feldspal, graiies Schicfcrsleinchen, 
hellgraue Erde. 

Probe 8 (jugoslavisch, Grubisno Polje^): Prunella vulgaris (2 1), 

Plantago lanceolata (2 — 1), Trifoliuni repens (2), Daueus Carota 
(3- 2), Cuscuta Trifolii (4), Loliuin perenne (5), Rumex crispus (5) 
und Cichorium Intybus (5). 

Dunkelgraue Stcinthen, graue Erde. 

Probe 9 (jugoslavisch, Grubisno Polje^): Plantago lanceolata (1), 
Pninella vulgaris (2)» Trifoliura repens (3- 2), Rumex crispus (3), 
Chenopodium album (4 -3), Cuscuta Trifolii, zum Teil unreif (4), 
Cichorium Intybus (5), Panicuin sanguinale (5) und l.otus coriiicu- 
latus (5), 

Graue Erdbrockohen. 

Probe 10 (jugoslavischf Nova Gradiska^ n Plantago lanceolata (2 1), 

Setaria glauca (2), S. viridis (2), Prunella vulgaris (2), Picris hiera- 
cioides (3 -2), Daucus (Carota, grosstenteils unreif (4 3) CoroniJla 

varia (4 — 3), Cichorium Intybus (4 -3), Verbena officinalis (4 3), 

Cuscuta Trifolii, zum Teil unreif (4 3), Medicago lupulina (5), Ana- 

gallis arvensis (5), Centaurea nigra (5), Panicum sanguinale (5), 
Sonchus asper (5) und Galium Mollugo (5). 

Milchquarzkornchen, graue Erdbrdckchen. 

Probe It (jugoslavisch. Nova Gradiska} > : Plantago lanceolata (2-1), 
P. major (5), Daucus Carota (2), Cuscuta racemosa (2), (ilichorium 
Intybus (3 — 2), Setaria glauca (3), Lapsana communis (3), (Convol- 
vulus arvensis (4 — 3), Picris hieracioides (4), Helrninthia echioides 
(4), Crepis setosa (5), Galium Aparine (5), Trifolium repens (5), Tr. 
hybridum (5), Chenopodium album (5) und Medicago lupulina (5). 

Milchquarz, graue, ziemlich pordse Steinchen, graue Erdbrdckchen. 

Probe 1% (iugoslavisch, Dugo Selo^}: Plantago lanceolata (2), (Cus- 
cuta racemo.sa (3 — 2), Verbena officinalis (3- 2), Daucus (Carota, zum 
Teil unreif (3), Trifolium repens (3), Prunella vulgaris (3), Rumex 
crispus (4 — 3) und (Crepis .setosa (4). 

Dunkelbraune, stark ei.senhaltige Steinchen, ziegelrote Steinchen, 
graue Erde. 

* Die Zusendung diescr ca. 100 Gramin schweren Proben verdanke ich 
Herrn Ing. Josip Kovagevic, l..eiter der Abteilung Samenkontrollc der Landw. 
Versuchs- uod Kontrollstation Osijek (Jugoslavien). 
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Kin kleines uns vor ca. Jahresfrist unter der Bezeichung »kroa- 
tischer Rotklee» zugegangenes Offertenmuster (30 Gramm) wies 
folgenden Besatz an Unkrautern auf : Lotus corniculatus (2 — t)f 
Plantago lanceolata (2), Daucus Carota (2), Cichorium Intybus 
(2), Medicago sativa (3 — 2)y M. lupulina (5 — A), Silene vulgaris 
(A — 3), Rumex obtusifolius (A), Galium Mollugo (5), Polygo- 
num aviculare (5), Setaria italica (5), Hedysarum coronarium 
(5) und Prunella vulgaris (5). 

Das Vorhandensein von Hedysarum coronarium veranlassle 
uns, vom betreffenden Agenlen eine grossere Probe zu verlangen. 
In dicser zweiten, fiir eine sichere Feslstellung der Provenienz 
ebenfalls zu klcinen Probe (90 Gramm) waren enthalten: Lotus 
corniculatus (2 — 1), Plantago lanceolata (2), Daucus Carota 
(2>, Cichorium Intybus (3 — 2), Medicago sativa (3), M, lupu- 
lina (A), Rumex obtusifolius & /?. crispus (3), R. Acetosella (A)^ 
Silene vulgaris (A—3K Setaria viridis ^A), S, italica f'A), S. glauca 
(5), Centaurea Jacea ^A), Helminthia echioides (AK Galium 
Mollugo (5- -A), Polygonum aviculare (5), P. Persicaria (o). 
Prunella vulgaris (5), Lolium perenne (v), Thrincia hirta (5), 
Amarantus retroflexus ('5), Panicum Crus galli Stachys 
annuus Rrassica Rapa {5), Sherardia arvensis (51, Cheno- 
podium album (5) und Trifolium supinum (5). 

Da das Vorkominen der schon soil Jahrzehnten in Fachkreisen 
allgeinein bekannten Sainen von Hedysarum coronarium und 
von Trifolium supinum bis jetzt nur in Rolkice und Luzerne 
i I a I i e n i s c h e r Herkunft mil ausreichender Sicherheit naeh- 
gewiesen worden ist, mussle die Provenienzbezeichnung bei der in 
Frage slohenden Kleeprobe beanstandet werden. Das Gesaml- 
bild der Unkrautflora, sowie die ubrigen Bcimengungen die- 
ses Kleemuslers sprachen ziim Teil fiir italienische Ware, 
bezw. fiir eine Beimisehung von Saalgul italieniseher Her- 
kunft. Da es sieh um angrenzende Lander handelte, bat- 
ten wir in nonnalen Zeiten vcrsucht, die Saclilage durch 
Fiihlungnahme mit der staatlichen Samenkontrolle in Zagreb 
noch besser aufzuklaren (vergL auch Fussnote auf S. 210). 
Liegen mutinassliehe Gemische zweier oder mehrerer Herkiinfte 
vor, so pflegen wir die betreffende Ware im Interesse des Kau- 
fers und des ehrlichen Samenhandels mit dem Namen der billig- 
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sten (geringsteii), in ihr enthaltenen Sortc zu bezeichnen. So 
wurdc im vorliegenden Fall die untersuchtc Probe als Rotklee 
italienischcr Herkunft deklariert. 

Weitere Listen siehe Lit. No. 36, Vol. 10. S. 565/66. 


V. Hoiklee ungarischer Herkunft. 

Der ungarische Rolkleesamen des Handels stainmt in dor 
Hauptsache aus der Tiefehene und ist moist Icicht zu erkonnen 
an der Zusaininensetzung seiner Unkrautflora und an seinom 
Besatz an Schwarzerde, die sich wie schon (iKNTNKr erwahnt 
— infolge ihres Natrongehaltes durch einon speckigen (ilanz 
auszeichnet und so ohnc weiteres von andern dunkelfarbenen 
Erdcn unterschieden werden kann (Lit. No. 3, VoL 9, S. 18). 

Die Unkrautflora der ungarischen Rotkleesaaien triigt typiseh 
osteuropaischen Charakter und setzt sich hauptsiichlich aus 
Arten zusainmen, dencn cin warincs, kontinenlales Klima l)e- 
sonders zusagt. 

Von den Leit- und Bcgleitarten der Rotkleesaaien ungarischer 
Herkunft verdienen besonders erwahnt zu werden : Hibiscus 
Trionum^ Delphinium Consolida, Xigella arnensis. [jythnim Hys- 
sopifoViUf Balloia nigra, Hyoscyamus niger, Silene dichotomn, 
Anthemis ruthenica, Ruinex odoniocarpus, (loronilla varia, LVi- 
lega officinalis, Anfhemis austriaca. Reseda Iniea, Lappula echi- 
nata, Stachys annuus, Echium vulgare, I.epidium rampestre, 
Sideritis montana, Satureia Acinos, Amaranius retroflexus, 
Panicum Crus galli, P. miliaceum, Setaria italica, S. glauca und 
S, viridis. 

t)ber die nahere Zusaininensetzung der Unkrautflora der Rot- 
klcesaalen ungarischer Provenienz geben nachstehende Beispiele 
einigen Aufschluss. 

Probe 1 (ungarisch) : Plantago lanceolalu (2), (achoriuni Intybus 

(2) , Panicum Crus galli (2), Prunella vulgaris (3 2), Rumex erispus 

(3) , R. odontocarpus (4), Setaria viridis (3), S. glauca (4). Silene 
diehotoma (3)» Polygonum lapathifolium (3), Medicago lupulina 
(4 — 3), Loliurn perennc (4 -3), Lotu.s corniculatus (4- 3), Daucus 
Cafota (4), Echium vulgare (4), Atriplex patulum (4), Centaiirea Jacea 

(4) , Picris hieracioides (4), Stachys annuus (5), Reseda lutea (5) 
und Malva silvestris (5). 



215 


Claviceps purpurea (4). 

Quarzkornchen, dunkelgraiie, weiss gesprenkelte Steinchen, graue 
II nd diinkelgraue Erde. 

Probe 2 (ungarisch) : Plantago lanceolata (2 1, Lotus cornicu- 

lalus (2), Humex odoniocarijus (H 2), (!ichoriuni Iiitybus (3), Medi- 
cago saliva (3), Panicuin rniliaccuni (4 3), Convolvulus arvensis 

(4 -3), Lepidium carnpestre (4), Polygonum Persicaria (4), P. avi- 
rulare (5), Prunella vulgaris (4), Loliuin perenne (4), Trifolium in- 
carnaluin (4), Linum usilalissimum (5), Daucus Carota (5), Anlhyllis 
Vulneraria (5), Hibiscus Trionum (5), Silene dichotoma (5), Carduus 
aranlhoides (5), Setaria italica (5) und Sinapis arvensis (5). 

Milchquarzsteinehen, graue und schwarzc, kompakte Hrdbrockehen. 

Probe 3 ( ungarisch) : Plantago lanceolata (2 1). Lotus cornicula- 

tus (2), ('amelina sativa (3 2), Trifoliuin incarnatum (3—2), Tr. re- 

pens tr>), Hrassita Rapa campestris (3), Prunella vulgaris (3), Anthyl- 
lis Vulneraria (4 3), IV)lygonuin aviculare (4 3), P. lapalhifoliiim 

L")), Medicago sativa (4), Ontaurea ('\aniis (4). Phleuni pratense (5), 
Daucus ('arola (a), Setaria viridis (5), Vicia hirsuta (3) und Me- 
landrium dioei'uni (3). 

(^)uar/steiiuben, dunkelbraune, scluvarze und graugriinliche Stein- 
cben. 

Prolie ) ( nngarischi : Plantago lanceolata {2 1). (lichoriiun Int>- 

bus (2), Prunella vulgaris (2), Rumex crisjius (2), Medicago sativa 
(3 2), M. lupulina (4), Panicum Crus galli (3 2), P. iniliaceuin (3), 

Setaria \iridis (3 2), S. glauca (3), Daucus ('arola (3). Silene dicbo- 

tonia (4 3). Lolium perenne (4 3), Pol>gonuin lapathifoliuni (4 3), 

P. Persicaria (3), P. aviculare (3), I-otus coniiculalus (4), Trifoliuin 
bxbriduni (4L Chenopodiuin album (4), I'cbium vulgare (3), ('entaurea 
•lacea (3) und Maha silvestris (3). 

(JuaryAleinchen, graue und schwarze Erde, scluvarze Steinchen. 

Probe 3 (ungurisch} : IMantago lanceolata (3 2), Trifolium repens 

(3 2), Tr. lubridum (4 3), Tr. procumbens (3 4), Setaria viridis 
(3 2), Panicimi Crus galli (3 2), Lotus corniculatus (3 2), Prunella 
Milgaris (3). Caronilla luiria (3), Medicago sativa (3), Melilotus albus 
(4 3), (acdiorium Intybus (4- 3), .Ainarantus retroflexus (4- 3), 

Carduus acanthoides (4), (kmtaurea Jacea (4), Arctium Lappa (3), 
Salvia verticillata (3), Sinapis arvensis (3), Ghutcinm corniciilatiun 
(3) und Rumex crispus (5), 

Schwarze Erde, Quarzkornchen. 

Probe ft (nngarisch): Trifoliuin lixliridiim (2), Tr. fragiferum (4), 
Rumex Acetosella (3 2), R. crispus (3), Plantago lanceolata (3 2), 

Setaria viridis (3). S. glauca (4 3), Llhenopodium album (3), Medi- 
cago lupulina (4 3), Lepidium carnpestre (4 3), Geranium dissec- 

tum (4~ 3), Anthemis arvensis (4 3), Sherardia arvensis (4), Lotus 
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corniculalus (4), Prunella vulgaris (4), Galium tricorne (5), G. Mol- 
lugo (5), Sinapis arvensis (5), Stachys annuus (5), Vicia telraspernia 
(5), Pirapinella saxifraga (5), Barbarea vulgaris (5), Ly thrum Hys- 
sopifolia (5), Daiicus Garota (5). Polygonum aviculare (5), Anthyllis 
Vulneraria (5) und Centaurea Jacea (5). 

Schwarze und graue Erdbrockchen. 

Probe 1 (ungarisch) : Plantago lanceolata (2 — 1), Panicum Crus 
galli (2 — 1), Lotus corniculatus (2--1), Cichorium Intybus (2 -1), 
Daucus Garota (2), Setaria glauca (2), S. viridis (2), S. italira (3), 
Polygonum Persicaria (2), P. aviculare (3), Lythrum Hyssopifolia 
(3—2), Lolium perenne (3), Schoenoplectus sp. (3), Ontaurea Jacea 
(4 — 3), Medicago lupulina (4 — 3), Ghenopodium hybridum (4), Ra- 
nunculus acer (4), Galega officinalis (4), Rumcx crispus (4), Silent* 
dichotorna (4), Anthyllis Vulneraria (5), Melilotus albus (5), Sinapis 
arvensis (5), Erodium cicutarium (5), Reseda lutea (5), Leonurus 
Cardiaca (5), Vicia tetrasperma (5), Anthemis arvensis (5) und 
Echium vulgare (5). 

(]laviceps purpurea (4 — 3). 

(ilasqiiarzkornchen, ziegelrotes Steinchen, Bruchstucke von Schnec- 
kengehausen, dunkelgraue und schwarze Krde. 

Weitere Listen siehe Lit. No. 10 & No. 14 (No. 3, I, 25). Vg!. ferner 
Lit. No. 1, Bd. I; No. 41; No. 34 a und [No. 36, Vol. 10, S. 547/491. 

a. Rotklee rumanischer Uerkunft. 

Die rumanischen Rotkleesaatcn, die aus dem an Ungarn an- 
grenzenden Tiefland, dem sogenannten Banat, und aus der Wala- 
chei stammen, weisen einen ahnlichen Unkrautbesatz auf wic die 
ungarischen und stimmen auch ini Anbauwerl mit ihnen iiberein, 
wahrenddem der wertvollere, in den gebirgigen Tcilen Runia- 
niens geerntete sogenanhtc »Siebenburger-Rotklee» im allgemei- 
nen armer an warmeliebenden Unkrautarlen und sein anders 
gearteter mineralischer Besatz frei von Schwarzerde isl. Leidcr 
koinint der Siebenbiirger Rotklee sehr oft nicht ganz echt, son- 
dern vermischt mit Tieflandkiee in den Handel. Die Bezcichnung 
»Siebenburger-Rotklee» ist u. E. stels zu beanstanden, wenn sich 
in der Ware typisch Schwarzerde vorfindet. Spricht sonst nichts 
dagegen, so werden solche Posten allgemein als Rotklee ruma- 
nischer Herkunft taxiert. 

Einen Einblick in die Zusammensetzung der Unkrautflora des 
Rotkieesamens rumanischer Herkunft mogen folgende Beispiele 
vermitteln. 
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Probe 1 (»rumdnisch>): Runiex crispus (2), Panicuni Crus galli 

(2) , P. Ischacmum (3 — 2), Picris hieracioides (3 — 2), Chenopodiuni 
album (3), Polygonum aviculare (3), P. lapalhifolium (4), Lolium 
perenne (3), Spergula an^nsis (3), Linaria Elaline (3), Setaria glauca 

(3) , Plantago lanceolata (3), P. major (4), Malva silvestris (3), Cen- 
taurea Jacea (3), Stachys annuus (4 — 3), Medicago saliva (4), Verbena 
officinalis (4), Crepis setosa (4), C. virens (5), C. biennis (5), Phleum 
pralense (4), Anagallis arvensis (4). Lepidium campeslrc (4), Chry- 
santhemum maritinuim (4), Daucus Carota (4), Lotus corniculatus 

(4) , Trifolium repens (4), Triticum aestivum (5), Cichorium Intybus 

(5) , Cuscuta racemosa (5), Prunella vulgaris (5), Avena sativa, ent- 
spelzt (5), Hypochoeris radicata (5), Poa annua (5), Hypericum per- 
foratum (5), Secale cereale (5) und Anthemis Cotula (5). 

Crane Erdbrbckchen, zieinlich viele Stengelstiickchen. 

Probe 2 ( rumdnisch) : Cichorium Ii>tybus (2), Setaria viridis (2), 
S. glauca (5), Prunella vulgaris (3—2), Plantago lanceolata (3), Ana- 
gallis arvensis (3). Lotus corniculatus (4). Melandrium dioecuin (4), 
Trifoliuni repens (5), Tr. hybridum (5), Vicia angustifolia (5). Poly- 
gonum lapathifolium (5) und Lapsana communis (5). 

Vorwiegend schwarze, wenig graue Erdbrockchen. 

Probe 3 ( nimdnisch) : (Chenopodiuni album (2), Setaria viridis 
(3 2), S, glauca (3 2), (Cichorium Intybus (3-~2), Lotus cornicu- 
lalus (3- 2), Melandrium dioecuin (3), Echium vulgare (3), Silene 
dichotoma (4 3), Melilotus albus (4 3), Polygonum aviculare (4 3), 

Xnagallis arvensis (4 3), Panicum Ous galli (4), Trifolium repens 

(4). Daucus Carota (4), (k)nvolvulus arvensis (4), Medicago lupulina 
(4), Rumex Acetosella (4), (^arduus acanthoides (4), ldlhos))ermum 
arvense (5), Arctium Lappa (5), Delphinium Consolida (5). (Cirsium 
arvense (5), Prunella vulgaris (5), Amarantus retroflexus (5) und 
Plantago media (a). 

(Claviceps purpurea (a). 

Milch- und (ilasquarzkornchen, hell- und dunkelgrau gesprenkelte 
Steinchcn, griinliche und von (ilimmer durchsetzte Steinchen, graue 
Hide. 

Probe 4 i rumdnischl: Setaria italica (2), S. glauca (3 2), S. viridis 
(3), Panicum Ous galli (3- 2), P, Ischaenunn (a), Medicago sativa 
(3 -2), M. lupulina (a). Sinapis arvensis (3—2), (Chenopodiuni album 
(3), Plantago lanceolata (3), Polygonum aviculare (3), Convolvulus 
arvensis (3), Lotus corniculatus (3), Vicia tetrasperma (4), Thlaspi 
arvense (4), Hibiscus Trionum (4), Anagallis arvensis (5), Melandrium 
dioecuin (5), Pimpinella .saxifraga (5), Amarantus retroflexus (5), 
Echium vulgare (5), Delphinium Consolida (5), Runiex crispus (5), 
1-athyrus hirsutus (5) und Chrysanthemum inaritiimim (5). 

Milchquarzkornchen, ziegelrotc Steinchen, schwarze kompakte Erd- 
brockchen. 
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Probe 5 (Siebenbiirger) : Cichorium Iiitybus (2), Selaria viridis 
(2), S. glauca (3), Coronilla varia (3 -2), Echiuni vulgare (3), Cheno- 
podiuni album (3), Cirsium an^ense (3), C. laiiccolatum (5), Pimpi- 
nella saxifraga (3), Daucus Carota (3), Plantago lanceolata (3), Car- 
dims acanthoides (3), Centaurea Jacea (4), Panicum Crus galli (4), 
Polygonum Iqipathifolium (4), Sinapis arvensis (4),‘ Anthemis arven- 
sis (5), Trifoliurn hybriduni (5), Lepidium campeslre (5), Dipsacus 
fullonum (5), Melandrium album (5), Galeopsis Ladanum (5) uiid 
Nigella arvensis (5). 

Dunkelgraue Erdc. 

Probe G (Siebenbiirger) : Setaria glauca (2), S. viridis (3), Coronilla 
varia (2), Echium vulgare (2), Cichorium Intybus (3), Centaurea ma- 
culosa (4 — 3), Daucus Carota (4 3). Plantago lanceolata (5), ('heno- 

podium album (5), Brassica Rapa campestris (5), Melampyrum ar- 
vense (5), Carduus acanthoides (5), Euphorbia platyphyllos (5), Sina- 
pis arvensis (5) und Galium tricorne (5). 

Dunkelgraue Elrde, Quarzsteinchen. 

Probe 7 (Siebenbiirger): Prunella vulgaris (2 -1), Selaria ilalica 
(2), S. glauca (4), S. viridis (5), Trifolium repens (4 3). Plantago lan- 

ceolata (4), Rumex crispus (4), Daucus Carota (4), Panicum Ischaemuni 
(5), P. Crus gain (5), Amarantus relroflexus (5), Melandrium diuccuin 
(5), Polygonum aviculare (5), Ranunculus acer (.">)» Lotus cornicula- 
lus (a), Cichorium Intybus (5) und Vicia lelrasperma (a). 

Ouarzsteinchen, hell- und dunkel.grau gesprenkelte Steincdieii, graue 
l!]r(lbrdckchcn. 

Probe S i ^Siebenbiirger^, riitndnisch ) : Nigella arvensis (3), G/m/- 
cium rorniculalum (4), Selaria viridis (4), S. glauca, enlspelzl (4), 
Cichorium Int>bus ‘(4), Trifolium hybridum (4), Medicago lupulina 
(5), Panicum Crus galli (o), Hibiscus Trionum (5), Lotus cornicula- 
tus (5) und Melandrium dioecum (5). 

Milchquarzkornchen, ziegelrote Sleinchen, kompakte, grauschwarz(* 
bis schwarze Erde. 

Probe 9 ( ^^Siebenbiirger^, rumiinisch) : Lotus corniculatus (2 1), 

Papaver somniferum (2), Cichorium Intybus (2), Setaria viridis (2), 
S. glauca (3), Echium vulgare (3 2), Plantago lanceolata (3), Coro- 

nilla varia (3), Daclylis glomerata (3), Galium Mollugo (3), Melilotus 
officinalis (4 -3), Mc'dicago saliva (4 3), Nigella arvensis (4 3), 

Carduus acanthoides (4), (.entaurea maculosa (4), Anagallis arvensis 
(4), Panicum Crus galli (5), Cirsium anense (5), Convolvulus arven- 
sis (5), Trifolium repens (5), Melandrium dioecum (5), Lappula echi- 
nata (5), Chenopodium album (5), Sinapis arvensis (5) und Poly- 
gonum aviculare (5). 

Milch- und Glasquarzkdrnchen, griinlieher Quarz, schwarze un<l 
graue, kompakte Erdklumpchen. 
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Probe 10 ( ^Siebenbiiruer/^, rumdnisch) : Planlago lanceolata (2), Se- 
taria viridis (4 3), Panicum Crus galli (5), Carduus acanthoides (5), 

Humex Acetosella (5), Mcdicago sativa (5) iind Prunella vulgaris (5), 

Konipakle, sehwarze Erdkliimpchen, Glas- und Milchquarzkdrnchen, 
griinliches Sleinchcn. 

Probe 11 (Siebenbiiryer) : Setaria viridis (2 1), S. italira (2), S. 

glauea (4 3), Plantago lanceolata (2), Prunella vulgaris (3 -2), Ci- 

choriuiu Intyhus (3 2), Anagallis arvensis (3), Lotus corniculatus 

(3), Ainarantus relroflexus (3), Polygonum aviculare (3), Trifolium 
repens (3), Tr. hyliridum (5), Runiex crispus (3), Medicago saliva 

(3) , M. lupulina (5), Daiicus (!arota (4 3), (!hcnopodium album (4 3), 

Panicum ('rus galli (4), P. sanguinale (4), Papaver somniferum (a), 
Picris hieracioides (5), Silene dichotoma (5), Lythriuu Hyssopifolia 
(5), Kchiiim vulgare (5), Stachys annuus (a), Verbena officinalis (5) 
und Melandrium dioecum (a). 

(lias- und Milchquarz, graue bis sebiefergraue Krdbrdckcben. 

Probe 12 (^>Siebenbiiryer^>, rtnudnisch) : Medicago saliva (2), Plan- 
lago lanceolala (2), Prunella vulgaris (3 2), (achorium Int>bus 

13 2), Setaria viridis (3 2). S. glauca (3), S. italica (4 3), Lotus 

corniculatus (3), Polygonum aviculare (3), Trifoliuni repens (3). Tr. 
bybridinn (3), Tr. incarnalum (a), Panicum Ischaemum (3), P. Crus 
galli (t), ('henopodium album (3), Anagallis arvensis (3), Cirsium 
arvense (3), C.. lanceolatum (a), Daucus ('arola (4), Rubus sp. (4), Ama- 
rantus relroflexus (4), Lolium perenne (a), Stachys annuus (a), Me- 
di<‘ago lupulina (a), Runu‘\ crispus (a) und Galeya ofticintdis (a). 

Milch(|uarzl\brnchen, graue und sehwarze. kompakte Erdbrockchen. 

Probe Hi (/transsilvaiiisch^, rumdnisvh) : Plantago lanceolala (2 1), 

Prunella vulgaris (3 2), Silene dichotoma (3 2), C.henopodium al- 
bum (3 2), Setaria glauca (3), S. viridis (4 3), S. italica (a). Tri- 

folium repens (3), Tr. dubium (a). Ainarantus retroflexus (3), Lotus 
<'(U’niculatus (4 3), Melandrium dioecum (4 3), (arsiuin arvense 

(4 3). Daucus ('arola (4 3), Rumex Acetosella (4 3), R. cris[)us 

(a), Panicum Ischaemum (a), Sinapis arvensis (a), ('3ir> santhemum 
maritimum (a), I.olium ])erenne (a). Polygonum aviculare (a) und 
Medi('ago lupulina (a). 

Milchquarz. graue und sehwarze Erdkliimpchen. 

Probe 1) ( »Siebenburycr^, runuinisch) : Prunella vulgaris (2), 1*. 
laciniata (a). Plantago lanceolata (2), Lotus corniculatus (3), Trifo- 
lium repens (3), Tr. hybridum (4 3), Anagallis arvensis (3), Amaran- 

tus retroflexus (3). Setaria viridis (3), S. italica (4 3), S. glauca 

(5), (achoriuin Intyhus (3), Panicum Lschaennim (3), P. Ous galli 
(a), Medicago .saliva (4 3), M. lupulina (5), Polygonum aviculare 

(4- 3), P. lapathifolium (5), Rumex crispus (4), Chenopodium album 

(4) , Daucus (]arota (4), Lyihnim IlyssopifoUa (4), Melandrium album 
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cum (5), Verbena officinalis (5), Echiuin vulgarc (5) und Cirsiiiin 
arvense (5). 

Quarzkornchen, von Kreide umgebene Steinchen, graue und elwas 
dunkler graue Erde, jedoch keine ausgesprochene Schwarzerde. 

Probe 15 (transsilvanisch) : Plantago lanceolata (2 -1), Setaria 
viridis (2 — 1), S. glauoa (3), Chenopodium album (2), Cichorium In- 
tybus (2), Lotus corniculatus (3 — 2), Prunella vulgaris (3), Amaran- 
tus retroflexus (3), Cirsium arvense (3), Panicum Crus galli (3), Silene 
dichotoma (3), Rumex crispus (4—3), Anagallis arvcnsis (4—3), Cen- 
taurea Cyanus (4), Caliurn Mollugo (4), Echium vulgare (4), Daucus 
Carota (4), Lactuca Serriola (4), Trifolium repcns (4), Tr. hybriduni 
(5), Tr. dubium (5), Anthyllis Vulneraria (5), Brassica Rapa (5), 
Phleum pratense (5), Hibiscus Trionum (5), Anthemis arvcnsis (5), 
Polygonum lapathifolium (5), Papaver sornniferum (5), ('onvolvulus 
arvensis (5), Melandrium dioecum (5) und Lolium perenne (5). 

Quarzkornchen, griinliche Steinchen, graue Erde und dunkelgrauc, 
kornpaktc Erdbrockchen. 

Probe 16 (transsiluaniscb) : Plantago lanceolata (2—1), Silene di- 
chotoma (2), Melandrium dioecum (3), Prunella vulgaris (3), Cdcho- 
rium Intybus (3), Setaria italica (3), S. viridis (4 3), S. glauca (4), 

Rumex crispus (4 — 3), Daucus (Carota (4- 3), Trifolium repens (43), 
Echium vulgare (4), Polygonum lapathifolium (5), Sinai)is arvensis 
(5), Centaurea maculosa (5), Carduus acanthoides (5), Panicum ('rus 
galli (5), (]irsiuni arvense (5), Anthemis arvensis (5), Melilotus albus 
(5) und Lotus corniculatus (5). 

Milchquarzkornchen, dunkel- und hellgraue Erdbrockchen. 

Probe 11 (Siebenbiirger) : Plantago lanceolata (2), ('ardiius acan- 
thoides (2), Cirsium fanceolatum (3), C. arvense (5), Reseda lutea (3), 
Trifolium repens (3), Polygonum Persicaria (3), Setaria viridis (3), 
S. italica (4 — 3), S. glauca (5), Panicum (]rus galli (3), Ainarantus 
retroflexus (4 — 3), Prunella vulgaris (4 3), Coronillu variu (4 3), 

Ontaurea maculosa (4), Lotus corniculatus (4). Anthemis arvensis 
(5), Melilotus officinalis (5), Chenopodium album (5), Vicia tetras- 
perma (5), Lapsana communis (5), ('.arex sp. (5) und Stachys 
annuus (5). 

Dunkelgrauc Erde, Quarzkornchen. 

Probe 18 (^Siebenbiirger, Hermannstadh, rumaniscb) : Plantago 
lanceolata (3 — 2), Medicago saliva (3- 2), M. lupulina (5), ('.oronilla 
varia (3), Cichorium Intybus (3), Trifolium repens (4—3), Prunella 
vulgaris (5 — 4), Melilotus officinalis (5), Panicum Crus galli (5), Cen- 
taurea Jacea (5), Rumex crispus (5) und Setaria viridis (5). 

Quarzsteinchen, schwarze und graue Erde. 

Probe 19 (>Siebenburg€r>, rumdnisch) : Plantago lanceolata (1), Me- 
dicago sativa (3), ("amelina Alyssum (3), Trifoiium repens (3), Lotus 
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<orniculatus (4- 3), Prunella vulgaris (4), P. laciniala (5 — 4), Ruinex 
rrispus (4), Silcne dichotoma (4), Brassica Rapa (5), Sinapis arveii- 
sis (5), Anlhyllis Vulneraria (5), Daucus Carota (5), Papaver sonini- 
feruin (5), (Mchorium Intybus (5), Galega officinalis (5) iind Setaria 
glauca (5). 

Stark abgeschliffene Milch- und (ilasquarzkornchen, griinliche Stein- 
chen, gelbbraune Steinchen. 

Weitere Listen siehe Lit. No. 18; \o. 14 (No. 3, L S. 35/37) imd 
No. 30, Vol. 10, S. 562/65. Vgl. fcrner Lit. No. 1, Bd. L No. 2; No. 41 
und [No. 36, Vol. 10, S. 559/(55 [!. 

f . Roiklee polnischer Herkunft. 

\\\ SwEDKRSKi, dem wir cine wertvolle Untersuchung uber die 
Unkrautflora der Rolkiccsaaten polnischer Herkunft verdanken 
(vgl. Lit. No. 102), unterscheidet vier Hauptproduktionsgebiele: 
() s l-P o 1 e II, W o I h y n i e n, die Wojewodschaftcn W i 1 n o 
und N o w o g r o d e k und die Wojewodschafl Posen ( Poznan ) . 
Der Rotkleesainen aus Posen weisl einen ahniichen Unkrautbesatz 
auf wie die Saaten aus doin norddstlichen Teil Mitteleuropas. Kr 
liisst sicli oft nur schwer oder gar nicht voin schlesischen Saat- 
gul unlerscheiden. In lelzterem sollen allerdings — im Gegensalz 
zur j)olnis(*hen Provenienz - ('.oniurn maculatum, Silene Otites, 
(Aimelina microenrpa, und Lepidiiim campestre nie vorkoinmen 
(frdl. Miiteiiung von a. Direktor Dr. W. Grosser, Breslau). 

Allgemein betrachlet kann gesagt werden, dass im Rotklee 
aus Posen die Sainen einiger fur osteuropaisehe Saaten lypische 
Unkrauler, wie Silene dichotoma, Setaria glauca, N. viridis, Echi- 
um vulgare, Lappula echinata, Amarantus retroflexus u. a. m., 
haufiger und ineist auch in elwas grosserer Menge vorkoinmen 
als in den Saaten des dstliehen Mitteleuropas. Aueh treten in 
dieser Provenienz Samen von Camelina sativa, Spergula arnen- 
sis, Ornithopus sativus, Panicum miliaceum und Papaver soni- 
niferum nicht selten auf. Die Saaten aus den nordlich gelegenen 
Wojewodsc.liaflcn Wilno und Nowogrodek weisen nach den Un- 
tersuchungen von Sweuekski eine ahnlichc Unkrautflora auf wie 
diejenigen aus Posen; auffallend ist aber das hier besonders 
Starke Auftreten und Vorwalten von Daucus Carota. Im Saatgut 
aus den siidlicher gelegenen Gebicten, d. h. aus Wolhynien und 
Klein-Polen (Galizien), machen sich noch andere warmeliebende 
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und auch typisch osteuropaische Arten starker beinerkbar, so 
Silene dichotoma, Setaria glauca, S. viridis, Echium vulgare^ 
Cichoriiim Inigbus^ Glaucium corniculntum^ Coronilla Daria, Lap- 
pula echinata, Siachys anniius, Scleranthus annuus, Panicuni 
miliaceum etc. 

Diese Arten zahlen nebst einigen andern, wie Melandriuni 
album, Rumex Acetosella, Cirsium arvense, Carduus acanthoi- 
des. Polygonum lapaihifolium, P, Persicaria, P. mite, Camelina 
saliva, C. microcarpa, Lepidium campestre, Anthemis arvensis, 
Berteroa incana, Conium maculatum, Sigella arvensis, Spergula 
arvensis, Plantago lanceolaia. Delphinium Consolida, Sinapis ar- 
vensis, Geranium columbinum, Erodium cicutarium, Centaurea 
Cyanus und Viola tricolor zu den haufigsten und wiehtigsteii 
Komponenten der Unkrautflora des im Handel kursierenden 
Rotkleesaatgutes polnischer Herkunft. 

Als Beispiele fiir die tatsachliche Zusaminensetzung des Un- 
krautbesatzes der polnischen Rotkleesaaten des Handels scien 
erwahnt. 

Probe i (polnisch) : Trifoliuni repens (2 1), Tr. dubiiun (3), Daii- 

ciis Carota (2 — 1), Chenopodiimi alburn (2), Setaria glauca (2), S. vi- 
ridis (3), Rumex Acetosella (3- 2), R. crispus (3 2). Plantago Jan» 
ceolata (3), Phleum pratense (3), Camelina Alyssuin (3), CJrhorium 
Intybus (4—3), Sinapis ai’vensis (4), Cuscula I’acemosa (4), Melilo- 
lus albus (4), Anthemis arvensis (4), Spergula arvensis (4), Polygo- 
num mite (4), P. Persicaria (5), P. lapathifolium (5), Coronilla vario 
(5), Carduus acanthoides (5), Prunella vulgaris (5) und Melandriuni 
album (5). 

Stark abgerundete Quarzstiickchen, Kreidestuckchen, graue und 
dunkelgraiie Erde, 

Probe 2 (polnisch): Trifoliuni repens (2), Tr. dubium (3 2), Tr. 
hybriduin (5), Chenopodium album (2), Daueus Carota (3 2), Ca- 
rnelina sativa (3), Plantago lanccolata (3), Rumex crispus (3), R. 
Acetosella (3), Phleum pratense (3). Polygonum Persicaria (3), P. 
mite (4), P. lapathifolium (5), Setaria viridis (3), S. glauca (4 3), 

Anthemis arvensis (4 — 3), Yicia tetrasperma (4), Brassica Rapa cam- 
pestris (4), Stachys annuus (4), Melandrium album (5 — 4), Panicum 
Ischaemum (5), Avena sativa, entspelzt (5), Valerianella dentata (5), 
Melilotus albus (5), Viola tricolor (5), Prunella vulgaris (5), Cuscuta 
racemosa (5), Lolium pcrenne (5) und Scleranthus annuus (5). 

Claviceps purpurea (5). 

Kleine, riindliche Quarzkornchen, graue Erde. 
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Probe 3 (polnisch) : Plantai^o laiiccolata (2 — 1), Trifoliurn hybridiiiii 

(2) , Tr. repens (5), AnthylJis Viiliieraria (3), Setaria viridis (3), Si- 
letie dichotoma (4), Riiinex Acetosella (4), R, crispus (4), Daucus Ca* 
rota (4), Cirsiuni arvense (4), Cichoriurn Intybus (4), Pbleiim pra- 
tense (5 4), Cbenopodiiim album (5), Medicago liipulina (5), M. sa- 
liva (5), Lotus eorniculatus (5), Carum Carvi (5) iind Spcrgula arven- 
sis (5). 

Quarzsteincben, zum Teil ziernlicb stark abgescbliffene, grunlicbe 
Sleinrben, braunrote Erdklumpcbeii. 

Probe '/ (polnisch): Setaria viridis (2—1), S. glauca (4 3), Daii- 

cus Carota (2- 1), Plantago lanceolata (2), Medicago lupulina (2), 
Anlbyllis Vulneraria (3- 2), Melandrium album (3), Ecbium viilgare 

(3) , Melilolus albus (3), Rumex crispus (4- 3), Silene dichotoma 

(4 3), S. vulgaris (5), Secale cerealc (5), Lotus corniculatus (5), l.o- 

lium perenne (5), (^entaurea maculosa (5), Anthernis arvensis (5), 
Brassica Rapa campestris (5), Coronilla varia (5), Polygonum avicu- 
larc (5), P. lapalbifoliuni (5), Sinapis arvensis (5) iind Vicia angusti- 
folia (5). 

Helle (juarzsteincben, cbalzedonartige Steiiu'ben, graue Erde. 

Probe 5 (polnisch) : Pbleum pratense (2 1), Prunella vulgaris (2), 

Trifolium bybridum (2), Tr. repens (4), (^irsiuin arvense (2), Medi- 
cago lupulina (2), Daucus (larota (3 2), Plantago lanceolata (3), Me- 
lilolus albus (3), Antbernis arvensis (3), Melandrium noctiflorum (3), 
Rumex Acetosella (3), Silene dichotoma (3), Papaver somniferurn (3) 
(3icnopodium album (3), Ranunculus acer (4 3), Polygonum avicu- 

lare (4), Bromus sp. (4). Valerianella denlata (5), <ialium Mollugo (5), 
Setaria viridis (5), Aira caryopbyllea (5), Coronilla varia (5), Sina- 
pis arvensis (5) und Ontaurea Jacea (5). 

(ilasciuarz, rbtliche Steincben, graue und etwas dunkelgraue Erde. 

Probe a (polnisch) : Plantago lanceolata (3 2), Silene dich(doma 
(3- 2). Edienopodium album (3). Melandrium noctiflorum (4 - 3), Me- 
lilotus albus (4), Trifoliurn repens (4), Prunella vulgaris (4), Antbe- 
mis arvensis (5), (lalium Mollugo (5), (i. tricorne (5), Brassica Rapa 
campestris (5), Panicum Ous galli (5). Camelina Alyssuni (5) und 
.\ntbyllis Vulneraria (5). 

Scbwarze Erde. 

Weilere Listen siebe Lit. No. 102 und No. 14 (No. 3, I, S. 34/35). 
Vgl, ferner [No. 36. Yol. 10, S. 551/53 und 566/67]. 

Rotklee russischer Herknnft. 

Die Unkraulflora der Rotkieesaaten aus Siid- und Miltelruss- 
land tragi ganz den Charakter der osteuropaischen Provenien- 
zen imd zeichnet sich aus durch das haufige Auftreten und Vor- 
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walten von Arten, wie SUene dichotoma, Setaria glauca, S. viri- 
dis, Panicum Crus galli, Chenopodium album, Melandrium al- 
bum, M. nociiflorum, Carduus acanthoides, Cirsium arvense, 
Berteroa incana, Nigella arvensis, Delphinium Consolida, Glau- 
cium cornieulatum, Hyoscyamus niger, Hibiscus Trionum, 
(Ionium mnculaium, Brassica juncea, B. Rapa campestris, Vacca- 
ria pyramidata, Polygonum lapathifolium, P. Persicaria, P, avi- 
culare, P, mite, Amarantus retroflexus, Chaeropbyllum iemulum, 
Echium vulgare, Lappula echinata, Coronilla varia, Lepidium 
eampestre, Cichorium Intybus, Reseda lutea, Centaurea Cyanus, 
Vogelia paniculata, SUene vulgaris, (^amelina Alyssum, (L saliva, 
Cirsium lanceolatuni, Carduus crispiis, Anthemis arvensis, Pha- 
celia tanacetifolia, Ornithopus sativus, Barbarea vulgaris ii. a. m. 

Erwahnl sei hier noch, dass die ausgesprochen einschnitligen 
Rotkieesaaten aus Sibirien sich nach den Untersuchungen von 
IssATSCHENKo (Lit. No. 52). Kamensky (Lit. No. 56) und Gent- 
NER (Lit. No. 35 |No. 3.3 (15--16--17) S. 17/48|) durch 
eine Reihe sehr charakteristischer Unkraulsainen auszeich- 
nen, so vor alleni durch Amethystaea coerulea, Salsola col- 
lina und Scutellaria scordifolia (1. e.). Audi treten in diesen 
Saaten einige Unkrauter auf, die sons! nur in den an Sibirien 
angrenzenden nordostlichen Teilen des europaischen Russlands 
(Uralgebiet und Baschkirische S. S. R.) vorkomincn, in den iibri- 
gen russischen Saaten aber fehlen, so Axyris amarantoides, einige 
Artemisia-Arien, (Cannabis ruderale und Thalictrum minus, Aus- 
serdem zeichnen sich diesc einschniltigen, nordoslrussischen 
Rotkieesaaten noch aus durch das auffallend haufige Vorkorn- 
men von Conium maculatiim und das F’ehlen von wannelicben- 
den Arten, wie Coronilla varia, Echium vulgare, Reseda lutea, 
Glaucium cornieulatum usw\ 

Der Unkrautbesatz der Rotkieesaaten dcr nach VV’^esten an Sibi* 
rien sich anschliessenden Gebiete Nordrusslands zeigt grossc 
Ahnlichkeit mit demjenigen der finnischen Saaten. 

Als Beispieie fiir die Zusammensetzung der Unkrautfiora rus- 
sischer Handelssaaten seien angefiihrt: 

Probe t (russisch): Carduus acanthoides (3), SUene dichotoma (3), 
Piantago lanceolata (4—3), Chenopodium album (4—3). Polygonum 
lapathifolium (4), P. aviculare (5), Htimex crispus (4), Setaria glauca 



225 


(4), S. viridis (5), Daiicus Carota (4), Trifolium repens (5), Came- 
lina Alyssiirn (5), Echium vulgare (5) iind Ranunculus sardous (5). 

Schwarze Erde, ziegelrotes Steinchen. 

Probe 2 (riissisch): Silene dicholoma (2), S. vulgaris (3)» Setaria 
glauca (2), S. viridis (3), Plantago lanceolata (3 2), Carduus aeon- 

thoides (3), Chenopodium album (3), Lappula cchinata (3)» Humex 
Acetosella (4), R. crispus (4), Stachys annuus (4), Prunella vulgaris 
(4), Echium vulgare (4), Scleranthus annuus (4), Panicum miliuceuin 

(4) , P. Ischacnium (4), Nepeta cataria (5), Ccntaurea puniculata (5), 
Mcdicago saliva (5), Dactylis glomerata (5), Phlcum pratense (5), 
Anagallis arvcnsis (5), Trifolium procumbens (5) und Avcna sa- 
liva (5). 

Probe 3 (rnssiscb): Silene dicholoma (2 1). ('henopodium album 

(2), Mclandriurn album (2), Selaria viridis (2), S. glauca (2), Ama- 
ranlus retroflcxus (3), Alriplex patuium (3), Mcdicago saliva (4 — 3), 
('anU^lina Alyssum (4)« Cardans acanihoides (4). Slachys annuus 
(5 4), Planlago lanceolala (5), Conium maculalum (5), (ialium 

Aparine (5), Malva nc/de^'la (5)» Papavcr somnifcrum (5) und Poly- 
gonum mite (5). 

Probe '/ (Vkraine): Daucus (!arota (2 1), Silene dicholoma (3), 

(ihenopodium album (3), Solaria viridis (3), S. glauca (5), Plantago 
lanceolata (4), P. major (5), Herleioa incana (4), Trifolium repens 
(5 4), Tr. hybridum (5), Tr. arvensc (5), Panicum Ischaemum (5), 

Rurncx Acetosella (5), Mcdicago lupulina (5), Cichorium Intybus (5), 
Melandrium dioecum (5), Alriplex patuium (5), Sinapis alba (5), S. 
arvcnsis (5), Sonchus asf)cr (5), Viola tricolor (5), Amarantus retro- 
flexus (5)» Melilolus albus (5), A vena saliva (5)» Cenlaurea Cyanus 

(5) , Spcrgula arvcnsis (5), (ialium Aparine (5), Polygonum aviculare 
(5), Agroslis alba (5) und Hrassica Rapa campestris (5). 

Probe o (Vkraine ) : (ihenopodium album (2 1), Trifolium repens 

(2 1), Tr. hybridum (4), Silene dicholoma (2), Selaria viridis (2), 

S. glauca (3), Panicum Ischaemum (2), (aisciita Trifolii (3), Rumex 
Acetosella (4), R. obtusifoliiis (5), Planlago lanceolata (4). P. major 
(5), Polygonum aviculare (4), P. lapathifolium (5). Herleroa incana 
<5), (iichorium Intybus (5), Amarantus retroflcxus (5), Prunella vul- 
garis (5), Mcdicago saliva (5), Scleranthus annuus (5), (lamelina 
Alyssum (5). Poa pratensis (5), (Chrysanthemum maritinium (5), ()r- 
nithopus sativus (5), (ialium Mollugo (5), Cerastium caespitosum (5) 
und Secalc cereale (5). 

Probe 6 (Vkraine): Silene dicholoma (2 1), Trifolium repens 

(2 1), Tr. hybridum (3). Tr. arvensc (5), Chenopodium album (2), 

Setaria glauca (4 Ji), S. viridis (4 3), Herleroa incana (4), Plantago 

lanceolata (4), P, major (5), Panicum Ischaemum (5)» P. (Mis galli 
(5), Medicago lupulina (5), M. saliva (5), (achorium Intybus (5), 
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Atriplex patulum (5), Rumex Acetosella (5), R. obtusifolius (5), Poly* 
gonum aviculare (5), Agrostis alba (5), Amarantus retroflexus (5), 
Brassica Rapa campestris (5). Lotus corniculatus (5), Convolvulus 
arvensis (5), Prunella vulgaris (5), Scleranthus annuus (5), Delphi- 
nium Consolida (5), Lithosperniuin arvense (5), Chrysantherrumi ina* 
ritimum (5) und Galium Mollugo (5). 

Probe 7 (Ukraine): Setaria glauca (2 — 1), S. italica (5)» Silene di- 
chotoma (2 — 1), Chenopodiuni album (3 — 2), Polygonum aviculare 

(4) , P. lapathifolium (5), P. Persicaria (5), Stellaria graminea (4), 
Myosotis arvensis (5), Thlaspi arvense (5), Panicum miliaceum (5), 
P. sanguinale (5), Prunella vulgaris (5), Medicago saliva (5), Cuscuta 
racemosa (5), Delphinium Consolida (5), Chrysanthemum maritimum 

(5) , Echium vulgare (5)« Carduus acanihoides (5), Anthemis arvensis 
(5), Galeopsis Tetrahit (5), Loliiim perenne (5), Trisetum flavesccns 
(5), Lotus corniculatus (5), Convolvulus arvensis (5) und Agropyron 
repens (5). 

Probe S (:^sou)jeirussisch, Ukraine^) : Medicago saliva (2), Coronilla 
voria (2), Rurncx crispus (2), Planlago lanceolata (3). Centaurea ma- 
culosa (5), Reseda lutea (5) und Chenopodiuni album (5). 

Milchquarzkornchen, Salzkristallchen, schwarze ErdkUimpehon. 

In einem aus dem Gouvernement Perm staminenden» sudnis- 
sischem Spalklee, der von Stebler auf seine Kignung fiir den 
Anbau in der Schweiz gepriift wurde (Lit. No. 98, S. 15/16), land 
VoLKART s. Z. folgende Unkrauter vor: 

Silene vulgaris (sehr viel), Chenopodiuni album (viel), Secale ce- 
realc (viel), Cirsiurn arvense (viel), C. lanceolatuin ( vereinzelt), 
Thlaspi arvense (vid), (ialiuin Aparine (ziemlich viel), Anthemis 
austrioca (ziemlich viel), Conium maculatum (ziemlich viel), Poly- 
gonum lapathifolium (ziemlich viel), P. Convolvulus ( vereinzelt), 
Agropyron repenr; (wenig). Delphinium Consolida (wenig), l^appula 
echinata (wenig), Lithosperniuin arvense (wenig), Phleum pratense 
(vereinzelt), Lapsana communis (vereinzelt), Centaurea C.yanus 
(vereinzelt), Vicia angustifolia (vereinzelt), Linum usitatissimum 
(vereinzelt), Erodium cicularium (vereinzelt), (chrysanthemum ma- 
ritimum (vereinzelt), Poa pralensis (vereinzelt), Lalhyrus luberosus 
(vereinzelt), Galeopsis Tetrahit (vereinzelt) und ("amelina Alyssum 
(vereinzelt). 

Bci der Unlersuchung einer Handelsprobe Rolklee sibirischer 
Herkunft notierte Volkart: 

Cirsiurn arvense (viol), Pimpinella major (ziemlich viel), (cheno- 
podiuin album (ziemlich viel), Silene vulgaris (ziemlich viel), Galium 
Aparine (ziemlich viel), Rumex Acetosella (ziemlich viel), R. obtusi- 
folius (wenig), Centaurea Scabiosa (wenig), Melandrium dioecum 
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(wcnig), Spergula arvensis (wenig), Caruni Carvi (wenig), Pninella 
vulgaris (wenig), Scleranlhus anniius (wenig) und Polygonum lapa- 
thifolium (wenig). 

VVeilere Listen siehe Lit. Xo. 35 (Xo. 3, 3 [15 — 16—17], S. 17/37; 
No. 72 und Xo. 111. Vgl. ferner Lit. Xo. 1, Bd. I, Xo. 2, Xo. 98, S. 14, 
16 & 19; Xo. 50, S. 150; Xo. 53; Xo. 56; Xo. 70; Xo. 86; Xo. 101 und 
[Xo. 36, Vol. 10, S. 515, 553/58 und 567/74]. 

ij, Roiklee aus den bnltischen Randstaalen. 

Die baltischen Randstaalen produzieren sowohl Friih-, als auch 
Spatklee. Der Unkrauthesalz dieser Herkiinfte lehnt sich mit 
Delphinium Consolida, (Ionium maciilatum, Setarin viridis, S. 
glnuca, (larduiis acanthoides, Daucus (larotUy Antbyllis Vulnern- 
rzVi, (lichorium Intybus, Rerieroa incana. Reseda lutea^ Coronilla 
naria u. a. in. einerseils an die ost- und mitteleuropaische und 
anderseils init Anthemis arvensis, Rarbarea vulgaris etc. an die 
nord- und nordwcsteurojmische Unkraulflora an. 

Als Beispiele fiir die Zusaininensetzung der Rotkleesaalen 
baltischer Herkunft seien erwabnt. 

Probe 1 (lettisch): Trifoliuin hybriduin (1), Plantago lanccolata 
(2 1), Meclicago liipulina (2), M. saliva (5), Daucus (^arota (3 — 2), 

Riiinex crispus (3 2), (dienopodiuin album (3), Polygonum aviculare 

(3) , P. Persicaria (5), Silene dichotoma (4 3), S. vulgaris (5), Lo- 
tus corni<‘ulalus (4 3), Melilotus offi(*inalis (4 -3), Lirsium lanceola- 

tum (4 3), C, arvense (5), Ontaurea ,lacea (4), Phleum pratense 

(4) , Prunella vulgaris (4), Lolium perenne (4), Atriplex patuliim (5), 
Anthemis arvensis (5), Kchium viilgare (5), Muscari sp. (5), Sinapis 
arvensis (5), (ialium Mollugo (5), Betula pendula (5), Vicia hirsula 

(5) , P.annabis saliva (5) und Melandrium dioecum (5). 

Milch- und (ilasquar/kr)rnchen. graubraune Kalksteinclien, rdlliche 
Feldspatstuckcbeii. rotbraune Steinchen. 

Probe 2 (letfisch): Plantago lanceolata (2 — 1), Trifolium repens 
(2), Lhenopodium album (3), Daucus ('arota (3), Lolium perenne 
(4 3), Cirsium arvense (4 3), (-. lanceolatum (5), Phleum pratense 
(4 3), Lotus corniculatus (4), Chrysanthemum Lcucanthemum (4), 
Silene dicholonm (4), Melandrium dioecum (4), Sinapis arvensis (4), 
Ontaurea Jacea (5), (jchorium Intyhus (5) und Atriplex patulum (5). 

(iraue und ziegelrote Erde, Quarzkdrnchen. 

Probe 3 (lettisch): Trifolium hybridum (2—1), Tr. repens (4 — 3), 
Tr. dubiuip (5), Prunella vulgaris (3—2), Plantago lanceolata (3 — 2), 
Rumex Aceloseila (3), R. crispus (3), Chenopodium album (3), Cirsium 
arvense (3), Polygonum Persicaria (3), P. lapathifolium (5—4), Cen- 
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taurea Jacea (3), Hromus sccalinus (4-^ 3) Spergula arvensis (4-- 3) 
Medicago lupulina (4 -3), Phleum pratense (4 3), Liinini usitatis* 
siimini (4), Sinapis arvensis (4), Secale cereaJe (5), Mcliloliis officina- 
lis (5), Dauciis Carota (5), Lotus corniculalus (5), Orastiuin caespi- 
losuiTi (5), Salvia pratcnsis (5), Anthenus arvensis (5) and Vicia tc- 
trasperma (5). 

Quarzkornchen, braiiiigraiicr Kalk, hrauiirolc Sleinchcn, grauc Krd- 
kliirnpchen. 

Probe 4 (lettisch): Trifoliiiiu liyhridum (2 1), Tr. repens (3), Me- 
dicago lupulina (2 1), Melilotus albus (2—1), (lirsiuin arvense (2), 

C. lanceolatuni (4), Chenopodium album (2), Runiex crispus (2), Si- 
napis arvensis (3 -2), Agropyron repens (3 -2), Melaiuiriuin dioecuin 
(3), Atriplex patulum (3), Chrysanthemum Leucanthemum (3), Phleum 
pratense (3), Plantago major (3), P. lanceolata (4), Polygonum avi- 
culare (3), P. Persicaria (5), Stachys gerrnanicus (4 - 3), I^otiis cor- 
niculatus (4 -3), Galium Moliugo (4 -3). Anthyllis Vulneraria (4), 
Myosotis arvensis (4), Ranunculus acer (4), Piinpinella saxifraga (5), 
Cardans acanthoides (5), Thlaspi arvense (5), (!enlaurea Cyanus (5) 
Conium maculatum (5), Daucus Carota (5), Delphinium ConsoUda (5) 
und Vicia saliva (5). 

Claviceps purpurea (5). 

Rotliche Quarzsteinchen, ziegelrote Sleinchcn, graubraune Kalk- 
sleinchen, graue Erde. 

Probe 5 (Kurldnder) : Trifolium hybriduin (1), Tr. repens (ol.Plan- 
lago lanceolata (3—2), Loliurn pcrcnne (3), Rumex crispus (3), R. 
Acclosella (5), Phleum pratense (3), Cirsium lanceolatuni (4), (". ar- 
vense (5), Prunella vulgaris (4), Chenopodium album (4), Lapsana 
communis (5), Pimpinella major (5), Medicago lupulina (,^)), Sinapis 
arvensis (5), Sileiie dichotoma (5), Anthernis arvensis (5) und Vicia 
hirsuta (5). 

Claviceps purpurea (5). 

Miichquarz, rotliche Quarzsteinchen, graue, porbse Steinchen, Kalk- 
steinchen, graue Erdstockchen. 

Probe 6 (Kurldnder) : Trifolium hybriduin (2 1), Tr, repens (3), 

Cirsium arvense (3 -2), Rumex Acclosella (3), R. crispus (3), Phleum 
pratense (3), Pninella vulgaria (3), Loliurn perenne (3), Ranunculus 
acer (4 -3), Plantago lanceolata (4- 3), Festuca rubra (5), Cardans 
acanthoides (5), Chenopodium album (5), Vicia hirsuta (5), Galium 
Moliugo (5), Colchicum autumnale (5), Solaiuim sp. (5) und Linum 
usitatissimum (5). 

Claviceps purpurea (4 3). 

Probe 1 (Kurldnder): Plantago lanceolata (2), Trifolium hybriduin 
(2), Tr. repens (4), Rumex crispus (3), R. Acetosella (3), Loliurn pc- 
reniie (3), Chenopodium album (3), Brassica Rapa campestris (4—3), 
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PriinelJa vulgaris (4 3), Lotus corniculatus (4), SUeiie dichotoma 

(4), Medicago lupulina (4), Muscari sp. (4), Phleum pralense (5), 
Chrysanthemum maritimuin (5) und Dauriis Carota (5). 

Probe H mtauisrh) : Trifolium hybridum (2 1), Tr. incarnatum 

(4), Tr. repens (4). Tr. dubium (5), Chenopodium album (2), Plan- 
lago lanceolata (3 2), Phleum pratense (3 2), Piitnex erispus (3 2), 

R. Aeetosella (3), Polygonum aviculare (3 2). P. lapathifoliiim (4), 
P. Persiearia (4), Cdehorium Intybus (3 2), Prunella vulgaris (3), 
Setaria viridis (3), S. glauea (4 3), Daueus Carota (3), Medicago lu- 
pulina (3). Loliuin i)erenne (3). Atriplex patiilum (4 -3), Silene di- 
choUmm (4 3), Anihyllis Vulneraria (4 3), Melandrium dioecum 

(a), Anfhemis arvensis (5), Ontaiirea Jacea (5), C. (!!yanus (5), Cir- 
sinm arvonse (5), Conium maeuMiint (5), Arctium Lappa (5), Thlaspi 
arvense (a), Rroimis secalinus (5) und Linum usitatissium (5). 

(lias- und Milch(|uarzkbrnchcn, dunkelgraue Krde. 

Probe (litauisch): Chenopodium album (2), Plantago lanceolata 
(3 2), Trifolium hybridum (3), Tr. repens (4- 3), Silene dichotoma 

(3) , Phleum ])ralense (4), Atriplex patulum (4), Spergula arvensis (4), 
Polygonum lapalhifolium (4), P. aviculare (5), Sinapis arvensis (5), 
Setaria viridis (a), Rumex Aeetosella (5), Medicago lupulina (5), Cen- 
taurea .lacea (a) und Daueus (airota (5). 

(Juarzkiirnchen, graubraune Kalksteinchen, rbtliche .Steinchen, graue 
Krdbrbckchen. 

Probe 10 (litauisch) : Daueus ('.arota (2 1), Medicago lupulina 

(2 1), M. sativa (4), Anthemis arvensis (2 1), Setaria glauca (2), S. 

viridis (3). Melilotus albus (2), Plantago lanceolata (2), Rumex Acelo- 
sella (2), R. erispus (4), Anthyllis Vulneraria (2), Melandrium dioe- 
eum (3 2), Kcliium vulgare (3), Silene dichotoma (4 3). Polygo- 
num aviculare (4 3), P, Persiearia (4), Berteroa incana (4 3), Pru- 
nella vulgaris (4 3), l^haeelia tanaeetifolia (4 3), Sinapis arvensis 

(4 3), Trifolium repens (4). Tr. hybridum (5), Ranunculus sardoiis 

(4) , IMileum pralense (4), Reseda lutea (4), Chenopodium alburn (4), 
Ontaui'ca luaeulosa (4), Salvia silvestris (5), (Jei'anium dissectum (5), 
Secale cereale (a). Coronilla varia (5), Rromus ei’eetus, entspelzt (5), 
Panicuin sanguinale (5). Galium Mollugo (5), Xiffclla arvensis (5), 
Ballota nigra (5), Stachys annuus (5), Lapsana communis (5), Cirsium 
arvense (5) und Krysinumi cheiranthoides (5). 

Ziemlich stark abgerundete Milchqiiarzkornchen, Kalksteinchen, 
Kreidestuckchen, graue Krde. 

Weitere Listen siehe Lit. No. 85, No. 110 und No. 55, S. 12. Vgl. 
ferner fLil. No. 30, Vol. 10, S. 514/15, 530/37 und 540/42]. 
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VI. Rotklee nordamerikanischer Herkunft. 

Nordamerikanische und canadische Rotkleesaatcn erscheinen 
selten mehr in grdsseren Mengcn auf dein europaischen Markl. 
Einerseits eignen sic sich infolge ihrer Ernpfindlichkcil gcgen 
Krankheilen (Meltau, Blattfleckenkrankheil, Kleerost etc.) und 
ihrer starken Bchaarung wegen nicht bcson.dcrs gut fiir den 
Anbau in Mitteleuropa und anderseits vermag Amerika schon 
lange nicht mehr den eigenen Bedarf an Rolkleesaalgut selber 
zu dec ken. 

Die Unterscheidung der ainerikanischen Saaten von denen 
curopaischer Herkunft bietet ini allgcineinen keine Schwierig- 
keiten, da der Rotklee aus Amerika fast immer Samen typisch 
amerikanischer Unkriiuter, vvie Plantago Hmjelii, P, arisiata, P, 
virginica, Euphorbia Preslii, I^epidiuni (len^Hiflon^m, virgini- 
cum, L. apetalum, Verbena hastata, angustifoliaf V. iirticU 
folia, Geranium carolinianum, Acalgpha virginica, Teucrium ca- 
nadense, Solarium Carolinense, Potent ilia norvegica, Oxatis 
stricta, Dracocephalum parviflorum, Panicum capillare, P, di- 
chotomum, Paspalum ciliatifolium usvv., enthalt. Daneben kom- 
men in den ainerikanischen Saaten selbstverstandlich auch viele 
Samen von Unkrautern europaischen Ursprungs \or, wie Setaria 
viridis, S. glauca, S. italica, Panicum Crus galli, Antheniis arven- 
sis, Thlaspi arvense, Echiurn vulgare, Daucus Carota, Chenopo- 
dium album, Medicago lupulina. Prunella vulgaris etc. 

Ober die tatsachliche Zusammensetzuiig der Unkrautflora der 
Kleesaaten nordamerikanischer und canadischer Provenienz 
geben nachstehcnde Beispiele einigen Aufschluss. 

Probe 1 (U, S. AJ: Setaria viridis (21). S. glaiica (2 1), S. itali< a 

(5), Trifolium hybridum (3—2)^ Polygonum Persicaria (3 2). Plan- 
tago lanceolata (3 -2), P. aristata (3),|^umex crispus (4- -3), Sida spi- 
Jiosa (4 — 3). Euphorbia Preslii (4 --3), Ambrosia art emisiae folia, 
entschalt (4), Panicum capillare (5), P. sanguinale (5), Phleuin pra- 
tense (5) und Melilotus albus (5). 

Schwarze Erde. 

Probe 2 (canadisch) : Setaria viridis (2 -1). S. glauca (5), Plantago 
lanceolata (2), Trifolium hybridum (3), Chenopodiurn album (3), 
Ambrosia ariemisiae folia (3), Polygonum Persicaria (4 - 3). Phleum 
pratense (5) und Panicum Ous galli (5). 

Graue Erdbrockchcn. 



231 


Probe 3 (V, S. AJ: Setaria viridis (1), S. glauca (3-"2), Trifolium 
hybridurn (2-1), Tr. repens (3), Panicum prolitcrum (2 — 1), P. 
[srhaemiiin (2), P. capillare (2), P. sanguinale (3), Polygonum Per- 
sicaria (2), Ruinex erispus (2), R. Acetosella (3- 2), Plantago lanceo- 
lata (2), P. aristata (4 3), P. Hugelii (4 -3), Phleum pralense (2), 

Euphorbia Preslii (3 2), Chenopodium album (3- 2), Melilolus albus 

(3) , Sida spinosa (4 3), Melandrium nocliflorum (4 -3) Amarantus 

relroflexus (4 3), Lepidium campestre (4), Ambrosia arleniisiaefolia 

(4) , Xepeta rataria (5), (laliiim Mollugu (5) und Paspalum ciliaiifo- 
Hum (5). 

Rraune Sleincben, Quarzkdrncbeii, Kreide, graue und scbwarze Erde. 

Probe 'f ( canadisch} : Trifolium bybridum (2 1), Tr. repcns (3), 

Iddeum pratense (2 1), Rumex crispus (2 1), R. Acetosella (4), Se- 
taria viridis (2 1), S. glauca (3), Amarantus retroflexus (2), Melan- 

drium noctiflorum (2), Loliuni perenne (2), Polygonum Persicaria 
(3 2), P. avicularc (4), Melilotus albus (3 2), Ambrosia artemi- 

siaefolia (3 2), (lainclina microcarpa (3 2), ("ardainine pratensis 

(3) , (arsium arvensc (3 2) Plantago Hugelii (3 2), P. lanceolata 

(4) , Eappula cchinata (3), Lepidium campestre (3), Antbemis ("olula 

(3) . ("beno|)odiiiin album (3), Panicum capillare (3), P. Ous galli 
<4), P. Iscliaemum (5), Mcdicago lupulina (4- 3), Agropyron repcns 

(4) , Rrornus secalinus (5), Sinapis arvensis (o), (jcborium Intybiis 
<5) und Ncpela cataria (5). 

("laviceps purpurea (5). 

Stark abgerundete (^)uar/steincben, graue Krdbrdckcheii. 

Probe 3 H\ S. A.J: Trifoliuiu bybridum (2 1), Tr. repens (3), 

Humcx Acetosella (2 1), R. crispus (3), Pbleum pratense (2), Plan- 

lago lanceolata (3), P. Hugelii (4), Lepidium campestre (4 3), L. 

ai>etalum (4 3), Poa pratensis (4), Polygonum lapatbifoliuni (5). 

Vmaranlus retroflexus (5), Setaria viridis (5) und XeptdJ^ cataria (5). 
(Iraugelbe un<l l)raune Steincben, graue Erde. 

Probe a (T. S. AJ: Plantago Hugelii (2 1), P. lanceolata (2), P. 

aristata (4), Euphorbia Preslii (2 1), Paspalum ciliatifolium (3 2), 

Panicum sanguinale (3 2), P. proliferiim (3), Pbleum pratense (3), 

Trifolium bybridum (3), Tr. repens (3), Tr. arvense (5), Polygonum 
Persicaria (3), Setaria glauca (3), Amarantus retroflexus (4 3), Poa 

pratensis (4) und Rumex crispus (5). 

Graue Erdbrdckchen. 

Probe 7 (canadisch) : Setaria viridis (2), S. glauca (3), Plantago 
lanceolata (3), P. Hugelii (4 3), Polygonum aviculare (3), P. lapa- 

ibifoliuni (3), P. Persicaria (4), Trifolium bybridum (3), Melilotus 
albus (3), Scirpus sp. (4 -3), Rumex crispus (4), Chenopodium al- 
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bum (4), Ambrosia artemisiaefolia (4), Phleiim pratcnse (5), Brassica 
Rapa canipestris (5) mid Holcus lanatus (5). 

Weitere Listen siehe Lit. No. 7; No. 8; No. 108, No. 108a; No. 109; 
No. 48; No. 59; No. 92 und No. 115. Vfil. ferner Lit. No. 1, Bd. I, No. 2; 
No. 95 und [No. 36. Vol. 10, S. 578/86]. 


Yll. Rotklee sudatuerikaiiiseher Herkuiift. 

Aus Siidainerika kommt ab und zu chilenischer Rotkieesaincn 
in den Handel. Die an sich meist sehr schone, grobkdrnige SaaU 
ware dieser Herkunft enthaJt aber fast iinmer viel Grobseide 
(Cuscuta rocemoso) und ist schon deshalb in Kuropa nicht 
begehrt. 

Die Unkrautflora des chilenisehen Rolklees setzt sich, wie die 
nachstehenden Beispiele zeigen, in der Regel nur aus wenigen, 
fiir die chilenisehen Saaten jedoch sehr charakteristischen Arten 
zusammen. So waren enthalten in 

Probe 1 (chilenisch) : Rumex pulchcr (1), Brassica Rapa campeslris 
(2), Melilotus imiiciis (3 2), Polygonum Persicaria (4), P. aviculare 
(5), Galega officinalis (5) und Lotus corniculatus (5). 

Dunkelgraue Sleinchen. 

Probe 2 (chilenisch) : Rumex pulcher (2 1), Melilotus indicus (2 

1), Medieago sativa (2). C'ircium lanceolatum (2), Scirpus sp. (4), Poly- 
gonum aviculare (4), Lythrum llyssopifolia (3), Plantago lanceolala 
(4), Brassica Rapa campestris (4), Andropogon halepensis (5), Pa- 
nicum sp. (5), Lolium multiflorum brasiliaiuim (5) und Aiwda tri- 
angularis (5^), 

Probe 3 (chilenisch) : Rumex sp. (2 1), Brassica Rapa campeslris 

(2), Melilotus indicus (4 -3), Medieago saliva (4), Polygonum avicu- 
lare (4), Poa trivialis (5) und Lotus corniculatus (5). 

Griinliche, schwach rosarotc und gelbgraue Steinchen. 

Probe 4 (chilenisch) : Trifolium hybridum (2), Tr. incarnatum (4), 
Tr. repens (4), AnthyJlis Vulneraria (2), Medieago iupiilina (3 2), 
M. hi.spida (4- 3), M. sativa (4), Melilotus indicus (3), Plantago 
lanceolata (3), Lotus corniculatus (3), Rumex Aeetosella (3), Rumex 
sp. (4—3), Brassica Rapa campestris (4- 3), Prunella vulgaris (4 - 3), 
Phleum pratense (4 — 3), Spergula arvensis (5), Setaria viridis (5), 
Coronilla varia (5) und Silene vulgaris (5). 

Glas- und Milehquarzkornchen, braunliche Steinchen, graue Erde. 



Probe 5 (chilenisch) : Hrassica Rapa cainpestris (1), Ruinex piilchcr 
(8), R. crispus (5)* Plantago lanceolata (4), Medicaf»o hispida (5) und 
Trifoliiini hybridum (5). 

nunkelgraues Kalkstcinchen. 

Weitcrc Listen sielie IJl. Xo. 2, No. 48 und No. 92. \p,\. ferner IJl. 
No. 1, Rd. 1 uiKi [No. Vol. 10, S. 580/87 1 . 

Ah und zu wird auch heute noi*h versuohL den .sich schdn 
prasenlierenden !)illigercn, jedoch weniger niarkifahigen chile- 
nischen Rotkieesamen unter falschem Naincn zu iiberselzlem 
Preise in Mitieleuropa ahzuselzen. So kursierlc einige Jahre vor 
Kricgsaushruch hci uns unter dein Namen »hclgischer Rotklee> 
Saatgut, das iniltelst der Magnetniaschine von Grobseide gereinigt 
worden war und folgenden, fiir chilenischen Rotklee eharakteri- 
stischen Unkrautbesatz aiifwies: Melilotus indicus (8). liuniex 
.V/;. (sehr wahrseheinlich li. pulcher) (8). Galeija officinalis (8), 
Hrassica Rapa cainpestris (4 8), (Arsinni lanceolatiim (4). Me- 

(licapo satina (4) und M. lupalina (5). 

2. Trifolium hybridum L. Bastardklee, Schwedenklee, Alsike. 

Neben Rotklee und Luzerne spielt auch der Bastardklee als 
Futterpflanze eine wichtige Rolle. Hr ist sehr widerstandsfahig 
gegen Witterungseinflusse, erlrtigt niedrige Teinperaturen, eine 
lang andauernde Schneedecke, Trockenheit und Bewasserung ver- 
hiillnismassig gut und kann auch dorl noch angebaut werden, 
wo Rotklee infolge stauender Niisse oder Kleeinudigkeit nichl 
nielir gedeihl. Der Bastardklee liebt feuchtes Kliina. enlwickell 
sich am besten auf frischein bis feuchtem Ton- und Lehmboden 
und liel'erl hohe Krlriige. Als Kulturpflanze ist er \on beson- 
derer Bedeutung fiir Gebiele init rauhein Kliina ( Skandinavien ). 

Das im Handel vorkoinmende Alsikesaatgul stainmt zum Teil 
aus K u r o [) a {Dcinemarky Schweden, haltische Randstaaten. 
Riissland, Polen. Tschechoslovakid, Deutschland, Frankreich, 
Enplandy Italien), zum Teil aus Canada und aus den Ver- 
e i n i g t c n S I a a t e n^ — In den von Stkblkr & Volkart, \on 

‘ I'nler der Hezeiehiiung ^Tnicariseher Haslardklee^ kominen ah und zu 
Samen von Trifolium angulainm Waldst. & Kit. (Kckiger Klee) in den 
Handel. Diese einjahrige Klecart, die in I'ligarn be.sondcrs auf den Sal/- 
steppen inassenhaft auftritt, ist landwirtschattlich wertlos. Ihre Samen 
sind in Form und Farbe denjcnigen von Trifolium hybridum sehr ahnlich, 
iassen sich aber bei einiger Cbung von die.sen leieht unterscheiden. 



234 


den danischen Versuchsstationen, von Witte» Centner und 
andern durchgefiihrten Anbauversuchen erwiesen sich die ame- 
rikanischen Herkiinfte im allgemeinen als weniger ergiebig. Sie 
ontwickelten sich zwar meist ehvas rascher als die europaischen 
Provenienzen, waren aber nicht so winterfest und ertragreich. 

Wahrenddein der amerikaniscbe Bastardklee meisl leicht an 
seiner Unkrautflora zu erkennen ist, trifft dies fiir die curopai- 
schen Provenienzen nicht immer zu. 

Als Verunreinigungen koniinen im ainerikanischen und im 
europaischen Bastardklee immer Samen von Trifoliiim repens, Tr. 
pratense, Phleum pratense und Rnmex Acetosella, oft auch solche 
von Chenopodium album, Plantago lanceolata, (Arsiiim aruense, 
Medicago lupulina, M, sotiva, Agrostis alba, Lolium perenne und 
andern Grasern vor. Bezeichnend fiir Saatgut a m e r i k a n i- 
scher Provenienz sind besonders: Lepidium virginicum, L. 
apetalum, Melandrium noctiflorum, Dracocephaliim parviflorum. 
Erysimum cheiranthoides, Plantago Rugelii, Nepeia cataria, Am- 
brosia art emisiae folia, Lepidium Draba, Potentillu norvegicn 
u. a. m. Charakteristisch fiir Bastardklee euro ]> a i s c h e r 
Herkunft sind: Prunella vulgaris, iMpsana communis, Antbemis 
arvensis, Valerianella dentata, Stellaria graminea, Poa trivialis 
usw. Die einzelnen europaischen Provenienzen lassen sich ofl 
nur schwer auseinanderhalten, wenn auch das Vorkommen be- 
stimmter Unkrautsiunen. wie Alopecurus myosuroides, Crepis 
virens, Geranium molle, Sherardia arvensis, Sonchus asper u. a. 
die w e s t e u r o p a i s c h e und das \'orhandensein von Anthe- 
mis austriaca, Silene dichoioma, Erodium cicutarium, Lepidium 
campestre und Polygonum mite die o s t e u r o p a i s o h e Her- 
kunft weitgehend kennzeichnen. Das Saatgut italienischer Pro- 
venienz enthalt rneistens neben andern auch Samen \ on Helmin- 
thia echioides und Verbena officinalis, 

hlinen Kinl)lick in die nahere Zusaminenseizung der Unkraut- 
flora dcs Alsikesaatgutes amerikanischer und euro- 
pa i s c h e r Provenienz mdgen nachstehende Untersuchungs- 
ergebnisse gewahren. 

Probe t (amerikanisch, canadisch) : Medicago liipuliiia (2 -1), M. 
saliva (4 —3), Melilotus albus (2), Phleum pratense (3 — 2), Trifolium 
pratense (3- 2), Tr. repens (3—2), Cardamine pratensis (3 — 2), Ru- 
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mex Acctosella (3 2), Melandrium noctiflorurn (3 — 2), Chenopodiiim 
album (3), Lepidium Dral)a (4- 3), Prunella vulgaris (4 3), Setaria 

viridis (4 3), Sinapis arvensis (4), Plantago lanceolata (4), Anthemis 

Cotula (4), Scirpus sp. (5), Cichorium Intybus (5) und Polygo- 
num aviculare (5). 

Glas- und Milchquarzkornchen, hellbraune Steinchen, graue Erd- 
brbrkchen. 

Probe 2 (amerikanisch, canadisch) : Phleum pratensc (2), Lepi- 
dium apetalum (2), L. Draba (3), Melandrium noctiflorurn (2), Mcdi- 
cago lupulina (3), Pumex Acetosella (3), Poa compressa (4), Trifo- 
lium repons (4), Tr. pratense (4), ('irsium arvense (5), Plantago lan- 
ceolata (5) und Orastium caespitosum (o). 

(Iraue Erdbrbckchen. 

Probe 3 (amerikanisch, canadisch) : Melandrium noctiflorurn (3 2), 

Trifolium repens (3). Tr. pratense (5), Melilotus albus (3). Phleum 
pratense (3), Erysimum cheiranthoides (3), Medicago lupulina (4). 
M. saliva (5), Humex Acetosella (4), H. crispus (5), (arsium arvense 

(3) und Prunella vulgaris (5). 

('laviceps purpurea (5). 

Probe '/ (amerikanisch, canadisch) : Melandrium noctiflorurn (2 1). 

Trifolium pratensc (2 1), Tr. repens (2), Melilotus albus Si offi<*i- 

nalis (2), Phleum pratense (2), Humex .Vcetosella (2), ('amelina inic ro- 
carpji (3 2), Polygonum asiculare (3), Medicago sativa (3), M. lupu- 

lina (3). Silene vulgaris (3), Setaria glauca (3), ('irsium arvense 
(4 3), Lepidium Draba (4 3), Thlaspi arvense (4), Hrassica Hai)a 

<'ampestris (r>», (ieranium pusillum (5), Amarantus retroflexus (3), 
Anthemis ("otula (3), ('henopodium album (3), Lialium Mollugo (3), 
Plantago lanceolata (3) und .Xepeta cataria (3). 

(Iraue und dunkelgraue Erdbrbckchen. 

Probe .) (amerikanisch, /tVc.v/ Ontario^ ) : Trifolium repens (2), Tr. 
pratense (4), Melandrium noctiflorurn (2), (ieranium pusillum (3 2), 

Garex cephalophora (3), Phleum pratense (3), (ilyceria sp., eiitspelzt 

(4) , Glienopodium album (3), Dracocephalum parviflorum (3), G.arex 
sp, (3) und Polygonum aviculare (3). 

(iraue Steinchen, graue Erdbrbckchen. 

Probe () (amerikanisch^ canadisch) : Trifolium repens (2), Tr. pro- 
cumbens (3), Tr. pratense (3), (aunelina microcarpa (3), Melandrium 
noctiflorurn (3), Phleum praten.se (4 3), ("henopodium album (4 - 3), 

Melilotus officinalis (4), .\marantus retroflexus (4), Humex crispus 
(4), Polygonum aviculare (4), Medicago sativa (4), M. lupulina (3), 
Plantago virginica (3), Erodium cicularium (5), Malva silvestris (3) 
und Lactuca Serriola (3). 

Dunkelgraue und rbtliche Steinchen. 
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Probe 7 (amerikanisch) : Trifoliuni prociinihons (2—1), Tr. repeiis 
(5), Trifoliuni sp., anscheinend Tr. tridentatuin Lindl. (5), Plantago 
laneeolata (3 — 2), Rumex Acetosella (3), LoHum perenne (3), Holoiis 
lanalus (4), Anthemis Cotula (4) und Spergula arvcnsis (5). 

Probe 8 (osteuropaisch, litauisch): Trifoliuni repens (2>-l). Tr. 
pralense (3 — 2), Phleum pratense (2), Rumex Acetosella (2), Medi- 
cago lupiilina (3- 2), Prunella vulgaris (3 2), Polygonum avicularc 

(4) , ("ardiuis crispus (4), Viola tricolor (5) und (’hrysanthemiim ma- 
ritimum (5). 

Quarzkornchen, graue Stcinchen, graue Krdhrdckchen. 

Probe 9 (osieuropaisch, litauisch): Phleum pratense (2), Medicago 
lupulina (2), Trifoliuni repens (3~ 2), Tr. pratense (4), F^runella vul- 
gari:; (3—2), Rumex Acetosella (3), Slellaria graminea (3), Silene 
dichotoina (3) und Anthemis arvensis (4). 

(iraue und grauschwarze Erdhrockchen. 

Probe 10 (osieuropaisch, litauisch): Prunella vulgaris (2 1). 

Phleum pralense (2), Trifolium repens (2), Tr. pratense (4 3), Me- 

dicago lupulina (3- 2), Melilotus albus (3). ("henopodium album (4 

3), Rumex crispus (4), ("irsiuni arveiise (4), Plantago laneeolata 

(5) , Chrysanthemum Leucanthemiini (5) und ('eraslium caespito- 
sum (5). 

Claviceps purpurea (4). 

Ziegelrotc Stcinchen, gelbe (jutirzsleinchen, graue Erdhrockchen. 

Probe 11 (osieuropaisch, litauisch): Prunella vulgaris (2). Medi- 
cago lupulina (2), Trifoliuni repens (3 2), Tr. pratense (4), (arsium 
arvense (.3 — 2), Chenopodium album (3), Phleum pratense (4 3), 

Melilotus albus (4), Chrysanthemum niaritimum (4), Rumex crispus 
(4), R. Acetosella (5), I^otus corniculatus (5), (ialium Mollugo (5) und 
Lolium perenne, entspelzl (5). 

Glasquarzkornchen, dunkelbraune Steincheii, graue Erdhrockchen. 

Probe 12 (osieuropaisch, lettisch): Phleum pralense (2), Trifoliuni 
repens (3—2), Tr. agrarium (3~2), Medicago lupulina (3 2), Pru- 
nella vulgaris (3 — 2), Rumex Aceloselhi (3 2), Slellaria graminea 
(3), Chenopodium album (3), Myosotis arvensis (4~ 3), Silene dicho- 
toma (4), Anthemis arvensis (4), Plantago laneeolata (5), Cichorium 
Intybus (5) und Melandriiim dioccura (5). 

Celbliehc, graue und weissliche Sleinchen, graue Erdhrockchen. 

Probe 13 (osieuropaisch, lettisch): .Medicago lupulina (3 2), 
Phleum pratense (3), Prunella vulgaris (3), Silene dicholoma (3), 
Polygonum aviculare (4—3), Trifolium repens (4), Tr. pralense (5), 
Rumex Acetosella (4), Melilotus albus (5), Myosotis arvensis (5) und 
Plantago laneeolata (5). 

Braunrote und ziegelrote Steinchen, graue Erdhrockchen, 
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Probe (osteuropdisch, lettisch): Hiimex Acelosella (2), H. cris- 

pus (3- 2). Chenopodiuni alburn (2), Prunella vulgaris (2), Phleurn 
pratensc (2), Medicago lupulina (2), Trifoliuin rcpens (3 2). Tr. pra- 

tense (3 2), Sileiie dichotoma (3), Berteroa incana (3), Carduus 
aeanthoides (5), Anthernis arvcnsis (5), Viola tricolor (5), Liiuini 
usitatissimiim (5), Polygonum aviculare (5), (ialium Mollugo (o) und 
Sinapis alba (5). 

Quar/kdrnchcn. Feldspalstuckchen, graue Kalksteinchen. 

Probe 15 (osteiiropdisch, kurisch): Trifolium repens (2 1), Tr. 
pratense (2), Phleurn prateiise (2 1), Medicago lupulina (2 1), (]ir- 
sium lanceolatum (2), Melilotiis albus (3 — 2), Prunella vulgaris (3), 
Anthernis arvensis (4 3), Agrostis alba, entspelzt (5), ("henopodium 

album (5) und Rumex Acetosella (5). 

Probe 16 (osteuropdiarh, kurisch): Medicago lupulina (2 1), Tri- 

foiium repens (21), Tr. pratense (2), Phleurn pratense (2 1), Meli- 

lotus albus (2), Prunella vulgai'is (3 2), Rumex Acelosella (3), (at- 
siuin ai'vense (4), ('.hrysanlhemum Leucanthemum (5), Lapsana com- 
iminis (,5), Poa pratensis (3) und Plantago lanceolata (5). 

( 1 rail e Krdkl iim pche n . 

Probe 17 (osteuropdisch, kurisch): Phleurn pratense (1), Trifolium 
reiiens (2 - 1), Tr. pratense (3), Rumex Acetosella (3- 2), Medicago 
lupulina (3), Prunella vulgaris (3), Stellaria grarninea (4), Polygo- 
num aviculare (4), (ji'sium arvense (5), Agrostis alba (a) und Chr>- 
santhemum Leucanthemum (5). 

Probe IS (osteuropdisch, kurisch): Phleurn pratense (2 1), Tri- 

folium repens (2), Tr. pratense (3), Medicago lupulina (3 2), Pru- 
nella vulgaris (3), Rumex Acetosella (4) und ("henopodium album (5), 

Probe 19 (osteuropdisch, potnisch): Trifolium repens (2 1), Tr. 

pratense (3), Phleurn pratense (2 1). Medicago lupulina (2), Pru- 

nella vulgaris (2), Lolium perenne (4), Rumex Aceto.sella (3), (Iheno- 
podium alburn (5) und ("arduus aeanthoides (5). 

Probe 20 (osteuropdisch, potnisch): Phleurn pratense (1), Trifolium 
repens (2), Tr, pratense (3). Medicago lupulina (2). Prunella vulgaris 
(3), Mclilotus albus (4 3). .Agrostis alba (;>), Sinapis arvensis (5), 

Oarduiis aeanthoides (a), ('.hrysanthernum rnaritimum (5), Viola tri- 
color (5), Reseda Phyleiima (o)*, Rumex .Acelosa (5) und R. Aceto- 
sella (5). 

Probe 21 (osteuropdisch, potnisch): Trifoliuin repens (1), Tr. pra- 
tensc (4). Rumex Acelosella (3), Viola sp. (5) und Phleurn pra- 
tense (5). 

‘ Nach tier poloischen Flora von Dr. W. Szafe«, Dr. S. Kui.czynski uikI 
Dr. B. Pawmiwski kommt Reseda Phyteumn sehr selten in Polen vor, uiul 
/war auf Kulturland und an steinigen Hcrghangen. 
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Probe 22 (osteuropdLsch) : Rumex Acetosella (2), Prunella vulgaris 
(3 — 2), Phleum pratense (3), Silene dichotoma (3), Trifoliuni repcns 
(3), Medicago lupulina (4), Melilotus albus (5), Agroslis alba (5). 
Chrysanthemum maritinuim (5) und Plantago lanreolata (5). 

Probe 23 (mitteleuropdisch, bohmisch) : Trifolium repens (2- 1), 
Tr. pratense (4 — 3), Plantago lanceolata (2), Prunella vulgaris (2), 
Rumex Acetosella (3), Medicago lupulina (4 — 3), Phleum pratense 
(4 — 3), Silene dichotoma (5) und Stellaria graminea (5). 

Probe 24 (mitteleuropdisch, bohmisch) : Plantago lanceolata (2), 
Trifolium pratense (2), Tr, procumbens (3 — 2), Tr. repens (3), Tr. 
agrarium (3), Rumex Acetosella (3- -2), Camelina microcarpa (3-2), 
Phleum pratense (3 - 2), Medicago sativa (3), Alyssurn Alyssoides (3), 
Anthemis arvensis (3), Prunella vulgaris (4 3), Viola sp. (4), Gera- 

nium pusillum (4), G. Robertianum (4), G. molle (5), Sinapis arvensis 
(5), Melandrium dioecum (5), Poa trivialis (5), Stellaria media (5), 
(]erastium caespilosum (5) und Chrysanthemum maritinuim (5). 

Quarzkornchen, ziegelrote Steiiichen, dunkle Erdbrockchen. 

Probe 25 (mitteleuropdisch, bohmisch) : Rumex Acetosella (3 -2), 
Plantago lanceolata (3 — 2), Phleum pratense (3—2), Trifolium repens 
(3 — 2), Tr. agrarium (3), Tr. pratense (3), Prunella vulgaris (3), An- 
themis arvensis (3), Stellaria graminea (3), Viola tricolor (4 3), Me- 

dicago lupulina (5), C.henopodium album (5), Papaver somniferum 
(5) und I-otus corniculatus (5). 

Milchquarzkoriichen, braune und grunliche Steinchen, graue Krd- 
brockchen. 

Probe 26 (mitteleuropdisch, bohmisch) : Rumex Acetosella (2 1), 

Plantago lanceolata (2), Trifolium agrarium (2), Tr. repens (2), Tr. 
pratense (5), Prunella vulgaris (4 3) und Phleum pratense (4 3). 

Probe 27 (franzdsisch) : Plantago lanceolata (2 1), Prunella vul- 

garis (2), Medicago lupulina (2), Rumex crispus (3 2), Melilotus al- 
bus (3- 2), Bunium Bulbocastanum (3 2), Alopecurus rnyosuroides 

(3—2), Verbena officinalis (3), Loliuni perenne (3), Arrbenatberiim 
clatius (3), Melandrium album (3), Sherardia arvensis (4 3), (>ar- 

duus crispus (4—3), Cirsium arvense (4), Trifolium repens (4). Tr. 
procumbens (5), Anthyllis V’^ulneraria (5), Sinapis alba (5), Poa tri- 
vialis (5), Dactylis glomerata (5), Coronilla varia (5), (jypsophila 
sp. (5) und Cichorium Intybus (5). 

Claviceps purpurea (5). 

Probe 28 (franzdsisch): Phleum pratense (2—1), Rumex Acetosella 
(2), R. crispus (4 — 3), Medicago lupulina (2), Trifolium repens (2), 
Tr, pratense (3), Prunella vulgaris (2), Camelina microcarpa (3- 2), 
Melilotus albus (3), Chenopodium album (3), Plantago lanceolata (4), 
Myosotis arvensis (4), Amarantus retroflexus (5), Dracocephalum sp. 
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(5), Melaiidrium dioecuin (5), Sisymbrium auslriacura (5), Lolium 
pereiine (5) und Thlaspi arvense (5). 

(ilasquarzkdrnchcn, weisse Steinchen, graue Erdbrockchen. 

Weitere Listen siehe Lit. Xo. 36, Vol. 10, S. 606/608; No. 103, S. 13; 
No. 109, S. 35/38. VgJ. ferner Lit. No. 1, Bd. I, S. 154; No. 148, No. 
149 und [No. 36, Vol, 10, S. 605/611 J. 

3. Trifolium repens L. Weissklee. 

Bci dieser vorziiglichen Weidcpflanze hat man zunachsl zu un- 
lerscheidcn zwischen den ausdauernden \V i I d- und den k u r z- 
1 e 1) i g e n Kulturforinen. Die bekannleste Wildforin is der y>Eng- 
lish Wild White dessen Samcn in England vor allem 

in der (irafsehaft Kent auf alten Weiden gesammelt wird. Dieso 
langlebige, aiiffallend kleinblaltrigc Sorte bildet einen sehr dich- 
ten, feslen Hascn und eignct sich besonders zur Anlagc \on 
Dauerweiden. Sie iibertrifft im Erlrag schon iin ersten Jahr den 
gewohniicben Weissklee. Ibr Saatgul ist sehrbegehrt und wird im 
Handel leuer bezahlt. Naeh F. M. L Adams* zeicbnet sich das 
Saatgul des j>EnglLsb Wild White Clover» durch ein schmaleres, 
hartsehaligeres Korn aus: es enthalt zugleieh aueh einen grosse- 
ren Prozentsatz an Sanien bei denen die zwischen dor Radicula 
und den Kotelydonen liegende Partie gewdibt und nieht, wie beim 
gewdbnlicben Weissklee, grubig \ertieft ist. Wie Gko. H. Pkthv- 
HKHK'.K nachgewiesen hat, kommt im Samen des »English Wild 
White ('Aover», im (iegensatz zur gewohniicben Handelsware, ein 
hlaiisaurespaltendes (ilycosid vor. Kann Blausaure im Samen nach- 
gewiesen werden, so besagt nach Pkthybridoi*: dieser ]>ositi\e 
Bel'und, dass es sich urn y English Wild White Clnver. handelt. 
Der negative Befund beweist jedocb noch keineswegs das Vor- 
handensein einer Kulturform. Nach Volkart (lal. No. 3, C IV, 
S. 37) entwickelt auch der schweizerische wildwachsende Weiss- 
klec Blausaure, weshalh diese Krscheinung nicht ohne weiteres 
als spezifisches Merkinal des 'i>English Wild White (Aover \ he- 
trachtet werden darf. 

Dic*zahlreichen Kulturforinen des Wcisskices lasseii sich in 
zwei Gruiipen zusammenfassen, in die Gruppe der kleinhliitt- 
rigeii, niehr kriechenden Sorten und in diejenige des niehr in 

’ Zitiert nach Gentnkr, Lit. No. 36, Vol. 10, S. 594. 
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die Hohe wachseiiden, grossblattrlgen Lodi- oder LadiVm-Weiss- 
kices iind dessen Abkonimlinge. Die ineislen im Handel kursic- 
rendcn Weisskleesaalen gehdren den erstgenannten, kleinblatt- 
rigen Formen an, so auch die ineisten schwedischen, deulsclien 
und amerikanischen Zuchlen und die bekannlen danisehen Sor- 
len Stryno und Morso, Sie alle slellen den ausgesprochenen Wei- 
detyp dar, sind sehr genugsani und winterhart, werden aber 
im Ertrag vom italienischen »Ladino» weit uberlroffen. In un- 
seren Versuchen hal sich der Lodi-Weissklee stets als ebenso 
winterhart erwiesen, wie die iibrigen Weisskleeprovenienzen. In 
jeder Beziehung sehr nahe stehen ihm verschiedene englischo 
Weissklec-Ziichtungen, so »Siitton's Mammoth White CAover^^, 
»Webbs' Giant White Clover^, y>Carters JUesenweissklee»f »Sole- 
maschers Weissklee^ etc. Diese Zuchten scheinen alle \om Lodi- 
Wcissklee abzustaminen. Der neuseelandische Weisskiee und - 
wie wir schon wiederholt feststellen konnten ~ auch inanche 
Sorten bohinischer Herkunft nehmen hinsichtlich Wachsluin. 
Blattgrosse, Ertrag und sonstiges Verhalten eine Mitlelstellung 
zwischen dein ^English Wild White (Aovery> und dem gewdhn- 
lichen Weisskiee ein. Sic bilden in gewissem Sinne den Ober- 
gang vorn langandauernden Wild- zuin kurziebigen Kullur- 
Weissklec. 

An der Vcrsorgung des Wellinarkles mil Weisskleesamen J)e- 
teiligen sich namentlich I) a n e m a r k, B o h m e n, Polcn, 
H u s s I a n d, E n g I a n d, I) e u t s c h I a n d und N o r d a m c- 
r i k a. 

Als wichtige Leit- und Begleitarlen des Weissklees seien er- 
wiihnt, fur 

1, Weisskleesamen amerikanischer Herkunft: Melandrium 
noctiflomm^ Nepeta eataria, Verbena stricta, Plantago Rngelii, 
Panicum capillare^ P. hchaemum, Anthemis Cotula, Amarantus 
retroflexus und Poa compressa, Auch enthalt Wcissklee ameri- 
kanischer Provenienz fast immer Samen von Phleum pratense 
und Chenopodium album in grosserer Menge. 

2. Weisskleesamen mitteleuropaischer Herkunft: Anthemis 
arvensis, Plantapo lanceolata, P, major, Rumex Acetosella, Che- 
nopodium album, Prunella vulgaris, Medicago lupulina, Stellaria 
media, Myosotis arvensis, Lapsana communis, Barbarea vulgaris, 
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Spergula arvensiSf Geranium pusillum, Viola tricolor, Alyssum 
Alyssoides u. a. in. 

S. Weisskleesaineii osteuropaischer Herkunft: Anthemis au- 
iftriaca, Barbarea vulgaris, Papaver somniferum, Thlaspi arven- 
se, Garduus acanthoides, Melilotus albus, Scleranthus annuus, 
Alyssum Alyssoides, Erodium cicutarium, Safureia Acinos, An- 
tbemis arvensis und Hyoscyamus niger, 

4. Weisskleesamen wesleuropaischer Herkunft: Geranium pu- 
silluni, Trifolium procumbens, Prunella vulgaris und Stellaria 
(jraminea, 

Weisskleesamen ilalienischer Herkunft: Verbena officina- 
lis, Grepis virens, G. setosa, Gynodon Dactylon und Ammi Vis- 
naga. 

Wie sich die Unkrautflora der wichtigsten Weisskleeproveni- 
enzen im allgeiueinen zusaminensetzt, ergibt sich aus den nach- 
stehenden Untersuohungsresultaten. 

Probe i (ddnisch, Morsol: Prunella vulgaris (2), Geranium pusii- 
lum (2), Slellaria media (2), Trifolium hybridum (2), Rumex Aceto- 
sella (2), ("benopodium album (4 -3), Barbarea vulgaris (4 — 3), Plan- 
lago lanceolata (4 3) P. major (4), Spergula arvensis (4), Holcus 

lanatus, enlhiilst (5), Phleum pratense (5) und Myosotis arvensis (5) 

Milcbquarzkdrnchon, graue Erdbrdckchen. 

Probe 2 (ddnisch, Mttrso): Trifolium hybridum (2-1), Tr. pratense 
(4), Medicago lupulina (3), Prunella vulgaris (3), Phleum pratense 
(3), Lolium perenne (3), (ieranium pusillum (4 3), Rumex Aceto- 

selia (4) und Plantago lanceolata (5). 

Milch- und Glasquarzkbrnchen, graue und dunkelgraue Erdbrbck- 
clien. 

Probe a (ddnisch, Morso): Rumex Acetosella (2 1), Trifolium hy- 

bridum (2), Medicago lupulina (3), Prunella vulgaris (3), (Jeranium 
pusillum (4 3). Plantago lanceolata (4 — 3), Melandrium dioecum (4), 

M. album (o). (]henopodium album (5), Atriplex patulum (5) und 
Polygonum aviculare (5). 

Probe % (ddnisch, Morso): Geranium pusillum (2), Stellaria media 
(3), Trifolium hybridum (4). Medicago lupulina (5) und Melandrium 
<lioecum (5). 

Probe 5 (ddnisch, Morso): Geranium pusillum (2), Trifolium hy- 
bridum (3), Stellaria media (3), Medicago lupulina (4 — 3) und Che- 
nopodium hybridum (4—3). 

Probe (J (ddnisch, Morso): Trifolium hybridum (2-1), Medicago 
lupulina (2), Rumex Acetosella (3), Phleum pratense (3), Geranium 
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pusillum (4 — 3), Chenopodium album (4), Prunella vulgaris (4), She- 
rardia arvensis (4), Myosotis arvensis (5), Silene vulgaris (5)» Chry- 
santhemum Leueanthemum (5) und Stellaria media (5). 

Milchquarzkornchen, zum Teil stark abgcrundet, zum Teil eckig; 
graue Erdbrockchen. 

Probe 7 ( ivesteuropahch, engiisch): Agrostis alba (2 — 1), Cynosu- 
rus cristatus (2 — 1), Trifolium procumbens (2), Tr. pratense (3), 
Plantago lanceolata (3 — 2), P. major (3), Lolium perenne (3 2), Me- 
dicago lupulina (3), Lotus eorniculatus (3), Poa trivialis 13), P. pra- 
tensis (4), Prunella vulgaris (3), Holciis hinatus, entklappt (4 3), 

Solanum Dulcamara (4 3), Cerastium caespitosum (4 3), Ontaurea 

Jacea (4 ~3), Festuca rubra (4), Brassica Rapa (4), Rurnex crispus 
14), Potentilla argentea 15), Cirsium arvensc 15), Sonchus asper 15), 
Dactylis glomerata (5) und Chrysanthemum Leueanthemum 15). 

Hellgraue Kalksteinchen, graue Erdbrockchen. 

Probe 8 (deutsch, Grenzmark) : Rumex Acetosella 11), Trifolium 
hybridum (3) und Prunella vulgaris 14). 

Stark abgerundete Kbrnchen von Glas- und Milchquarz, graue Krd- 
brockchen. 

Probe 9 (tschechisch, bbhmisch) : Trifolium hybridum (2), Medi- 
cago lupulina 12), Chenopodium album 12), Rumex Acetosella 13), 
Plantago lanceolata 13), Barbarea vulgaris 13), Anthemis arvensis 
14 — 3), Melandrium dioecum 14 3), Stellaria graminea 14 3), Myo- 

sotis arven.sis 14), Brassica Rapa campestris 14), Papaver somniferuin 

(4) , Melilotus albus 15), Silene vulgaris (5), Sinapis ar>ensis 15) und 
Spergula arvensis (5). 

Quarzkornchen, Stiickchen von Sleinkohle, graue Kalksteinchen, 
schwarze Erdbrockchen. 

Probe 10 (fschechisch, bdhmisch) : Rumex Acetosella 12 1), Plan- 
tago lanceolata 13 2), Medicago lupulina (4 3), Phleum pratense 

(5) , Myosotis arvensis (5) und Geranium pusillum 15). 

Probe 11 (tschechiseh) : Trifolium hybridum 12 1), Tr. incarna- 

tum (4), Tr. pratense 14), Medicago lupulina 12), Papaver Rhoeas 13), 
Anthemis austriaca 13), A. arvensis (5). Phacelia tanacetifolia (4 3), 

Lepidium Draba 14 - 3), Erodium cicutariurn 14), Reseda lutea 14), 
Melilotus albus (5), LappuJa echinata 15), (ieranium pusillum 15), 
Myosotis arvensis 15) und Cardamine pratensis 15). 

Milchquarzkdrnchen, zicgelrotc Steinchen, graue Kalksteinchen, 
braungraue Erdbrockchen. 

Probe 12 ( o st euro pane h, ungarisch): Reseda lutea (2), Medicago 
lupulina (3 — 2), Stellaria media 13 -2), Vicia tetrasperma 13), V. vil- 
losa 15), Trifolium hybridum (4—3), Tr. pratense (5), Galium Apa- 
rine (4), Plantago lanceolata (4), Lolium perenne (4), Hyoscyamus 
niger (4) und Lepidium Draba (5). 

Kreidestiickchen, schwarze Erdbrockchen. 
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Probe 13 (osteuropdisch, polnisch): Trifoliiim hybridum (2 — 1), 
Cheiiopodiiim album (2), Plantago lanceolata (2), Melandriiirn dioeciim 
(3- 2), Medicago lupiilina (3), Riimex Acetosella (3), Stellaria gra- 
minea (4 3), Viola tricolor (4), Papaver somniferum (4), Anthemis 

arvensis (4)» Melilotus albus (5) und Prunella vulgaris (5). 

(iraue Kalksteinchen* hell- und diinkelbraune Erdbrockchen. 

Probe Ih (oateuropdisch, polnisch): Plantago lanceolala (2), Rumex 
Acetosella (3- 2), Trifoliuin hybridum (3—2), Tr. pratense (4 3), 

(^hcnopodium album (3), Brassica Rapa canipeslris (3), Stellaria gra- 
ininea (4 3), S. media (5), (ieranium pussilluin (4 - 3), Anthyllis 

Vulneraria (5), (ialium Mollugo (5), Prunella vulgaris (5), Anthemis 
arvensis (5) und Melandriiirn dioecum (5). 

Milchquar/kornchen und schvvarze Erdbrockchen. 

Probe Id (osteuropdisch, ukrainisch) : Rumex Acetosella (2 — 1), ('.he- 
nopodium album (2 1), Plantago lanceolata (2 1), Spergula arven- 
sis (2 1), Anthemis arvensis (2 1), Phleum pratense (2 — 1), Bras- 
sica Rapa cainpestris (2 1), Stellaria media (2), Trifolium hybridum 

(2), Tr, pratense (3 2), Medicago lupulina (2), Thlaspi arvense (2), 

Melandriiirn dioecum (2), Myosotis arvensis (2), Agrostis Spica veiiti 

(2) , A. alba (5). Polygonum aviculare (3 2), Poa trivialis (3), Meli- 
lotus albus (3), Papaver somniferum (3), ('hrysanthemum maritimum 

(3) , Prunella vulgaris (4 3), Canim ('arvi (4), Lamiurn arnplexicaule 

(4) . (ilyceria sp., entspelzt (5), I.olium perenne (5), Deschanipsia 
flexuosa (5), Lapsana communis (5), Hieracium sp. (5) und Sisym- 
brium Sophia (5). 

Probe id (osteuropdisch, ukrainisch): Plantago lanceolata (2 1), 

P. major (5), Anthemis arvensis (2 1), Rumex Acetosella (2—1), R, 

crispus (5), ('.henopodium album (2 1), Thlaspi arvense (2-1), Siel- 

laria media (2 1), Trifolium hybridum (2-1), Tr. pratense (2), Me- 
dicago lupulina (2 1), Phleum pratense (2 1), Myosotis arvensis 

(2 1), Melandriiirn dioecum (2), M. album (4), Spergula arvensis 

(2), Polygonum aviculare (2), Agrostis Spica venli (2), Brassica Rapa 
cainpestris (2), Poa trivialis (3 2), P. nemoralis (4), Chrysanthemum 
maritimum (3 2), Melilotus albus (3), Prunella vulgaris (4 — 3), An- 
thyllis Vulneraria (5), (ilyceria fluitans (5), C.apsella Bursa pastoris 

(5) , I.contodon autumnalis (5), Oepis tectorum (5), Carduus acan- 
thoides (5), Sinapis arvensis (5), Lotus corniculatiis (5), Ornithopus 
sativus (5), Achillea millefolium (5), Bruchstucke von Vicia tetrasper- 
ma (5) und (ialium Mollugo (5). 

(lias- und Milchquarzkdrnchen, graue Kalksteinchen, graue Erd- 
brdckchen. 

Probe 17 (iialienisch, iMdino): Prunella vulgaris (2 — 1), Trifolium 
pratense (2 1), Tr. hybridum (2), Oepis virens (2 1), Plantago 
lanceolata (2 1). P. major (2), Verbena officinalis (3 — 2), Holcus 
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laiiatus, enthiilst (3), Medicago sativa (3). Galium Mollugo (3)» Ama- 
rantus Blituni (4), A. retroflexus ^(4), Sonchus asper (5), Cynodon 
Dactylon (5), Ammi Visnaga (5), Taraxacum officinale (5), Cichorium 
Intybus (5), Lapsana communis (5), Melandrium album (5), Rumex 
obtusifolius (5) und Carduus sp., entschalt (5). 

Milch- und Glasquarzkornchen, belle Steinchen, ziegelrote und etwas 
griinliche Steinchen, graue Erdbrockchen. 

Probe 18 (italienisch, Ladino): Prunella vulgaris (2 1), Plantago 

lanceolata (2), Medicago lupulina (4- 3) und Trifolium hybriduin 
(4-3). 

Glasquarzkornchen, hellbraune Kalksteinchen. 

Probe 19 (italienisch, Ladino): Plantago lanceolata (2), P. major 
(5), Stellaria media (2), Lotus corniculatus (2), Polygonum avicu- 
lare (3), P. minus (3), P. lapathifolium (5), Trifolium bybridum (3), 
Tr. pratense (3), Tr. procumbens (4- 3), Amarantus retroflexus (3), 
A. Blitum (5), Medicago lupulina (3), Silene sp. (3), Anagallis arven- 
sis (3). Rumex crispus (4- 3), R. Acetosella (5), Agrostis alba (4), 
Verbena officinalis (5), Poa pratensis (5), Phleiirn pratense (5), Ge- 
ranium pusillum (5), Prunella vulgaris (5), ("ichorium Intybus, ganz 
entschalt (5), Luzula campestris (5) und Galium Mollugo (5). 

Probe 20 (italienisch, Ladino): Trifolium bybridum (2 1), Tr. 

pratense (3 — 2), Tr. procumbens (5), Stellaria media (2), Amarantus 
retroflexus (2), Plantago lanceolata (2), Lotus corniculatus (3^ 2), 
Rumex crispus (4), R. Acetosella (4). R. Acetosa (5), Anagallis arven- 
sis (4), Polygonum Persicaria (5), P. aviculare (5), Lolium perenne 
(5), Chenopodium album (5), Medicago lupulina (5) und Luzula cam- 
pestris (5). 

Milchquarzkornchen, ziegelrote und graubraune Steinchen. 

Probe 21 (italienisch, Ladino): (aiscuta racemosa (2 -1), Trifolium 
bybridum (2 — 1), Tr. pratense (3—2), Plantago lanceolata (2 1), P. 

major (5), Stellaria media (3 2), Medicago lupulina (3), Rumex cris- 
pus (3), Amarantus Blitum (3), Polygonum Persicaria (3). P. avicu- 
larc (4 — 3), Lotus corniculatus (3), Agrostis alba, entspclzt (4), Cicho- 
rium Intybus (5), Verbena officinalis (5), Chenopodium album (5) 
und Vicia tetrasperma (5). 

Quarzkornchen, dunkelgraue und schwarze Steinchen, ziegelrote 
Steinchen, graue Erdbrockchen. 

Probe 22 (italienisch, Ladino): Trifolium hybridurn (2 1), Tr. 

pratense (2), Silene sp. (2), Plantago lanceolata (2), P. major (5), 
Rumex Aceto.sella (2), Prunella vulgaris (3), Crepis virens (4 3). Me- 

dicago lupulina (4), Stellaria graminea (4), Arcnaria serpyllifolia (4), 
Holcus lanatus (5), Lolium perenne (5), Phleum pratense (5) und 
Ranunculus Flammula (5). 

Milch- und Glasquarzkornchen, dunklo Erdbrockchen. 
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Probe 23 (italienisch, Ladino): Trifolium hyhridum (2 — 1), Tr. 
pratense (2), Plantago lanceolata (2), Cuscuta Trifolii (3 — 2), C. race- 
mosa (4), Prunella vulgaris (3), Silene sp. (3), Lolium perenne (3), 
L. multiflorurn (5), Rumex Acetosella (3), Medicago lupulina (3), 
Daucus Carola (4- 3), Slellaria media (4 — 3), Crepis virens (4 — 3), 
Aiiagallis arvensis (4), Brassiea Rapa carnpestris (5), Geranium pusil- 
lum (5), Ranunculus acer (5), Galium Mollugo (5) und Lotus corni- 
culatus (5). 

Quarzkornchen, ziegelrotc Steinchen, grauc Kalksleinchen, graue 
Hrdbrockchen. 

Probe 24 (itaUeiiisch, Ladino): Trifoliurn hybridum (2), Tr. pra- 
tense (3), Prunella vulgaris (3—2), Plantago lanceolata (3 — 2), Rumex 
Acetosella (3), Medicago lupulina (3), Melandriurn dioecum (3), Stel- 
laria media (4 -3), S. graminea (4), Rrassica Rapa carnpestris (4 — 3), 
Ghenopodium album v4 3), Arenaria serpyllifolia (4), Holcus lana- 
lus (4), Ranunculus acer (4), Poa trivialis (5), Papaver somniferum 
(5), Daucus ("arota (5) und ('.repis lectonirn (5). 

Ouarzkornchen, dunkle Hrdbrockchen. 

Probe 25 (italienisch, Ladino): Trifoliurn hybridum (2 -1), Tr. 
pratense (2), Medicago lupulina (2), Prunella vulgaris (3 - 2), Arena- 
ria serpyllifolia (3 2), Lolium perenne (3), Leontodon hispidus (3), 

Aniarantus retroflexus (4), Holcus lanatus, enthiilst (5), Ammi Vis- 
naga (5), Melandriuin dioecum (5), Geranium pusillum (5), Polygo- 
num aviculare (5), Ranunculus acer (5), Phleum pratense (5) und 
Set aria viridis (o). 

Dunkel gefarbtes Steinchen, dunkle Hrdbrockchen. 

Probe 26 < italienisch, Ladino): Arenaria serpyllifolia (2—1), Trifo- 
lium hybridum (2), Tr. pratense (3). Plantago lanceolata (2), Medi- 
cago lupulina (3), Amarantus retroflexus (3), Prunella vulgaris (3), 
Holcus lanatus (4 3), Anagallis arvensis (4~ 3), Grepis virens (4), 

Lolium perenne (4). Sonchus asper (5), (aiscuta arvensis (5), Phleum 
pratense (5), Poa trivialis (5), Rumex Acetosella (5), Leontodon his- 
pidus (5) und Polygonum aviculare (5). 

Milchquarzkdrnchen, schwarzblaue Steinchen. 

Probe 27 (italienisch, Ladino): Plantago lanceolata (2 — 1), Silene 
sp. (2), Medicago lupulina (2), Trifoliurn hybridum (2), Tr. pratense 
(3), .Amarantus retroflexus (3). Lolium perenne (3), Prunella vulgaris 
(4 3), Ghenopodium album (5), Agrostis alba (5), Holcus lanatus, 

enthulst (5), Alopecurus geniculatus (5), Valerianella olitoria (5). 

(Quarzkornchen, graue und griinliche Steinchen. 

Probe 28 (italienisch, Ladino): Silene sp. (2), Trifoliurn hybridum 
(2), Tr. pratense (3). Lolium perenne (4 — 3), Verbena officinalis (4 

3), Plantago lanceolata (4-3), Stellaria media (4 — 3), S. graminea 
(5), Melandriurn album (4), Ghenopodium album (4), Medicago lupu- 



246 


lina (5), Agrostis alba (5), Myosolis arvensis (5), Setaria viridis (5). 
Amarantus retroflexus (5), Polygonum lapalhifoliuni (5), Sisymbrium 
Sophia (5) und Holcus lanatus, enthiilsl (5). 

Milchquarzkornchen, dunkle Steinchen. 

Probe 29 (amerikanisch) : Trifoliurn hybridum (2 1), Melandrium 

noctiflorum (2 1), Kumex Acetosella (2), PhJeum prattMise (2), ("he- 
nopodium alburn (2), Poa comprcssa (4), Carex sp. (5), Cirsium ar- 
vense (5), Medicago hipulina (5), Setaria viridis (a) und Anthemis 
Cotula (5). 

Quarzkoriiehcn, weisse Kalksleinchen, griinliehe SleineluMi, graiie 
Erdbrockchen. 

Weitere Listen siehc Lit. Xo. 1, Hd. I, S. 1()2, No. 17; No. 30, Vol- 
10, S. 597/600; Xo. 15 und Xo. 103, S. 12. Vgl. ferner [Lit. Xo. 35, Vol. 
7, S. 154/61 und Xo. 36, Vol. 10, S. 593/605;. 

4. Trifolium incarnatum L. Inkarnatklee und Trifolium 
Alexandrinum L. Agyptischer Klee. 

Diese uberwinternd einjahrige Fultcrpflanze ist ziemlich enij)- 
findlich gegen anhaltcnd niederc Toinperatur und ertragl aiicli 
eiiie lang andauernde Schneedecke nur schlecht, weshalb sic in 
Mitteleuropa fast ausschliesslich in Mischung mil andern Arten 
(Zottelwicken, Ital. Haigras etc.) angebaut wird. 

Der kultivierte Inkarnatklee stehl der im Mitlelmeergebiet von 
Spanien bis zur Adria, sowic in Ungarn und Algericn wild wach- 
senden Varietal, dem Trifolium incarnatum L. var. Molinerii 
(Balb.) DC. sehr nahe. Alkfkld unlerscheidet beiin gebauien In- 
karnatklee folgende Formen : 

1. f. atropurpureum Alef., Dunkelpurpurner Inkarnatklee, friib- und 
dunkeipurpurn bluhcnd {= die gewohnliche, kultivierte Form); 

2. f. Vilmorini Alef., Vilmorin’s Inkarnatklee, ebenfalls dunkeipur- 
purn-, jedoch spatbliihende Form; 

3. f. carneum Alef., Fleischroter Inkarnatklee mil fleisehroten Blii- 
teii, friihbluhend; 

4. f. album Alef., Weisser Inkarnatklee, fruhe, weissbliihende Form; 

5. f. Noisetti Alef., Xoisetts Inkarnatklee, eine spiite, vveissbluhende 
Sorte. 

Die Sainen der drei erstgenannten Formen sind iin frischen 
Zustande hellgelb bis braunlich-gelb, die der zwei iibrigen gelb- 
lich-weiss. In den Handel kominen moist nur Samen der gewohn- 
lichen Form (f. atropurpureum). selten auch solche des weissen 
Inkarnatklees (f. album). 
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Hauptproduktionsgebietc von Inkarnatkieesaalgut fiir den 
Weltmarkt sind F r a n k r e i c h, () b c r i t a I i e n. U. S. A. 
und in geringcrcm Masse auch die 1' s c h e c h o s 1 o v a k e i, 
V n g a r n, P o 1 e n, S ii d- und S il d w e s t d e u t s c h- 
I a n d. 

Die franzdsischcn Herkiinfle zcichncn sich unserer bisherigen 
Krfahriing naeh vor allem durch das fast stete Vorkonimen von 
Sainen des lypisch westeuropaischen Alopecurus myosuroides 
und des Froinentals i Arrhenatherum elatiiis) aus. Zudein fin- 
den sich in diesen Saalen haufig auch noch Sainen von Galiiun 
Mollugo und Melandrinm (dbum vor, die nach Gkntnkk in den 
deiilschen und ungarischen Saaten ganz fehlen oder nur ver- 
einzell anzulreffen sind. Auffailenderweise enlhalt der Inkar- 
natklee franzdsischer und iialienischer Herkunft sellen Sainen 
von Unkriiutern, die fiir sudeurojuiische Saaten typisch sind. In 
den siidfranzdsischen Provenienzen Irifft man bin und \vieder 
Sainen von Medicago orbicularis an, im ilalienischen Inkarnal- 
klee ausser Medicago (orbicularis bis%\eilen auch noch Scorpiu- 
rus muricatus, Echium arenarium und einige andere warrne- 
liebende, wenn auch nichl ausgesprochen sudeuropaische Arlen, 
wie Verbena officirudis, Rapistriim rugosunu Ajuga ('.bamaepi- 
tys^ Silene (jallica u. a. in. 

Der rnkraulbesaiz des Inkarnalklees deulscher und Iscliechi- 
scher Herkunft hat mitteleuropiiischen ("harakter. Dies gilt in 
weitgehendem Masse auch fiir das ungarische Saatgut, das nach 
aiisschliesslich aus Westungarn stainint. Heim Inkar- 
natklee ist es nicht imnier moglich, die inittel- und osteuropiii- 
schen Proxenienzen scharf auseinanderzuhalten* 

Beispiele : 

Probe 1 ( Iranzosisch) : .\rrhenatheruiii ehitiiis, entspelzt (2 -1), Si- 
lene vulgaris (2), Riimex Acelosella (2), Lolium perenne (3 2), Col- 

chicuin aulumiude (3 2), Vicia hirsuta (3 2), Planlago lanceolata 
(3), Alopecurus niyosuroides (3), Sinapis arveiisis (3), Sanguisorbu 
minor (3), Hanunculus repens (3). Medicago lupulina (3), Echium 
vulgare (3), t'arduus nutans (3), acanthoides (5). Bromus hordea- 
ceus (4 3), H. tectorum (5), Geranium dissectuin (4 3), Valerianclla 

riinosa (4 3), Reseda lutea (4 3), Anthemis arvensis (4), Avena 

saliva (5), Onobrychis sativa (5), Scandix Peclen Veneris (5), Ero- 
(lium cicutarium (5), Ajuga ('hamaepitys (a), Linuni calharlicum (a). 
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Hippocrepis comosa (5), Brassica Rapa eampeslris (5) und Polygo- 
num aviculare (5). 

Claviceps purpurea (5). 

Hellgraue Kalksteinchen von muscheligem Bruch, Feuersteinsluck- 
chen, Bruchstiicke von Schneekengehausen, schwarzgraue Erdbrdck- 
chen. 

Probe 2 (franzdsisch) : Geranium dissectum (2), G. molle (4), Alo- 
pecurus myosuroides, entspelzt (3 — 2), Sinapis arvensis (3), Silene 
vulgaris (3), Lolium perenne (4—3), Rumex Acetosella (4 -3), Tri- 
ticum aestivum (4), Ranunculus sardous (4), Arrhenatherum elatius, 
entspelzt (4), Erodium cicutarium (5), Sherardia arvensis (5), Medi- 
cago lupulina (5) und Valerianella eriocarpa (5). 

Milchquarzkornchen, rdtliche Quarzstuckchen, graue Erdbrockchen. 

Probe 3 (franzdsisch) : Rumex Acetosella (2), R. crispus (3 2), 
(jeranium molle (2), G. dissectum (3), Medicago lupulina (3), M. sa- 
tiva (5), Silene vulgaris (4), Lithospermum arvense (4), Valerianella 
carinata (4), Anthyllis Vulneraria (4), Lolium perenne (4), Alope- 
curus myosuroides (4), Carduus nutans (4), C. acanthoides (5), Tri- 
folium pratense (4), Arrhenatherum elatius (4), Ranunculus sardous 
(4), Vulpia bromoides (4), Galium Aparine (4), Erodium cicutarium 

(4) , Vicia hirsuta (4), Bromus hordeaceus (5), Plantago lanceolata 

(5) , Adonis auturnnalis (5), Brassica Rapa (5), Ornithopus sativus 
(5), Avena fatua (5), A. strigosa (5), Gentaurca Jacea (5), Slellaria 
graminea (5) und Hypochoeris radicata (5). 

Probe 4 (franzdsisch): Geranium dissectum (2—1), G. molle (3), 
Sinapis arvensis (2), Rumex crispus (3), R. Acetosella (4), Silene vul- 
garis (4 — 3), Lolium multiflorum (5), L. perenne (5), Vicia sativa (5), 
Lepidium campestre ,(5), Medicago lupulina (5), Anthernis arvensis 
(5), Alopecurus myosuroides (5), Onobrychis sativa (5), Vulpia bro- 
moides (5) und Cirsium lanceolatum (5)» 

Quarzkornchen, Kreidestuckchen, graue und hellgraue Kalkstein- 
chen, weisse Steinchen, graue Erdbrockchen. 

Probe 5 (franzdsisch) : Rumex Acetosella (2). R. crispus (3- 2), 
(ieranium dissectum (2), G. molle (3—2), Sherardia arvensis (3), Si- 
lene vulgaris (3), Ranunculus repens (3), Sinapis arvensis (3), Medi- 
cago lupulina (4 — 3), Valerianella rimosa (4), V. dentata (5), Poly- 
gonum aviculare (4), Vulpia bromoides (5), Scleranthus annuus (5), 
Alopecurus myosuroides (5), Vicia hirsuta (5), V. tetrasperma (5), 
Scandix Pecten Veneris (5), Agro.stemma (jithago (5) und Lolium 
multiflorum (5). 

(jlasquarzkornchen, graue bis graubraune Kalksteinchen, graue Krd- 
brockchen. 

Probe 6 (franzdsisch): Geranium di.ssectum (2 — 1), G, molle (5), 
Rumex Acetosella (2), R. crispus (4*— 3), Silene vulgaris (3), Sherardia 
arvensis (4—3), Ranunculus repens (4), Ornithopus sativus (4), Me- 
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landrium album (4), Vicia hirsiila (4), Brassica Rapa campestris (4), 
Stellaria graminea (5), Planlago lanceolata (5), Arrhenatherum elatius 
(5), Mcdicago lupulina (5), Lcpidium campestre (5), Raphanus sati- 
vus (5) und Daiicus Carota (5). 

Ziegelrotc Steinchen, Milchquarzkornchen, Kreidestiickchen, grau- 
braune Kalksteinchen. 

Probe 7 (franzbsisch) : Sinapis arvensis (2), Geranium dissectum 
(2), G. molle (3 2), Rumex crispus (3), R. Acctosella (4), Silene vul- 
garis (4 — 3), Sherardia arvensis (4), Plantago lanceolata (4), Erodium 
cicutarium (5), Lepidiurn campestre (5), Trifolium pratense (5), Vicia 
hirsuta (5) und Sanguisorba minor (5). 

Glas- und Milchciuarzkornchen, graue und graubraune Kalksteinchen. 
schwarze Steinchen. 

Probe H (franzbsisch) : Arrhenatherum elatius, entspelzt (2 — 1). Ru- 
mex Acelosclla (2), Lolium perenne (2). Silene vulgaris (2). Plantago 
lanceolata (2), Sinapis arvensis (2), Medicago lupulina (2), Carduus 
nutans (3 2). Ranunculus repens (3 — 2), Alopecurus myosuroides 
(3 2), (leranium dissectum (3—2). Sanguisorba minor (3). Anthemis 
arvensis (3), Reseda lutea 43), Vicia hirsuta (4— 3), Colchicum ? 
(4 3), Echium vulgare (4 3), Valerianella rirnosa (4- 3), Bromus 

sterilis (4), B. hordeaccus (5)*. Scandix Pecten Veneris (4). Gentau- 
rea Gyanus (4), Genlaurea sp. (5), Satureia Acinos (4), Anthyllis Vul- 
neraria (5). Trifoliuin pratense (5), Tr. hybridum (5), Poa trivialis 
(5). Triticum aestivum (5), Rhinanthus Alectorolophus (5), Sherardia 
arvensis (5), Lalhyrus Aphaca (5), Agrostemma Githago (5), Anchusa 
officinalis (a). Scleranthus annuus (5), Brassica Rapa campestris (5), 
Torilis nodosa (5), Allium sp, (5) und Raphanus Raphanislrum (5). 

(ilaviceps purpurea (5). 

Weisse, graue und gelbliche Kalksteinchen. Kreidestiickchen, rid- 
liche Quarzkorn<‘hen. graubraune Erdbrbckchen. 

Probe 9 (franzbsisch) : Silene vulgaris (2 1), Bunium Bulhocasta- 

num (2), Sinapis arvensis (2). Arrhenatherum elatius, entspelzt (2), 
Valerianella eriocarpa (2), Sherardia arvensis (3 2), Lithospermum 

arvense (3 2), Geranium dissectum (3), Carduus nutans (3), acan* 

thoides (5). (Carduus sp. (5), Plantago lanceolata (3), Rumex Acelo- 
sella (3), Erodium cicutarium (4- 3), Lotus corniculatus (4). Malva 
silvestris (4). (ieranium pusillum (4), Satureia Acinos (4), Centaurea 
Cyanus (4), Lolium perenne (5), Alopecurus myosuroides (5), Avena 
sativa (5), Trifolium pratense (5), Medicago lupulina (5), Anthyllis 
Vulneraria (5), Bromus sterilis (5), Papaver Rhocas (5) und Cerastium 
caespitosum (5). 

Quarzkornchen, graue Steinchen, Kreidestiickchen. Kalksteinchen. 
graubraune Erdbrockchen. 

Probe 9 a (franzbsisch): Geranium dissectum (2—1). G, molle (3), 
Sinapis arvensis (2). Rumex crispus (3), R. Acetosella (4). Silene vul- 
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garis (4 — 3), Nigella dainasceiia (4), Vieia sativa (5), Oiiobrychis 
saliva (5), Medicago lupiilina ( 5 ), Vulpia Myiiros (5), Ixjiium raulti- 
florum (5), Antheniis arvensis ( 5 ), F.,olium perenne (5), Alopeciirus 
inyosuroides ( 5 ), Cirsiuni lanceolatuni ( 5 ), Trifoliiim subterraneum 
(5) iind Lepidiiim campestre (5). 

Kreidestiickehen, graue und hellgrauo Kalksteiiichen, (ilas- mid 
Milchquarzkornchen (ziini Toil abgerundet). vvoisse Steinchen, graue 
Erdbrockchen. 

Probe 10 (osteuropaisch) : Alyssiiin Alyssoides (2), Canielina Alys- 
siim (2), C. niicrocarpa (4- 3), Riiinex Aeetosella (2), R, cnspus (3), 
Antheniis arvensis (2), A. austriaca (2)» Seleranthus annuus (2), Rro- 
miis tectoruni (2), B. seealimis (4), B. cominulatus, entspelzl (5), IMan- 
tago lanceolala (3 2), Lepidiurn eanipestre (3-2), Brassiea Rapa 
canipestris (3), Valerianella dentata (3), (/entaurea Eyanus (3)» Oii- 
taurea sp. (4), Vicia hirsiita (3), V. sepium (4). V. villosa ( 5 ), Sinapis 
arvensis (4 — 3), S. alba (5), Melandrium dioecuni (4 3), M. nodi- 

florum ( 5 ), Avena sativa (4 3), Seeale cereale (4 3)^ Sherardia ar- 

vensis (4-3), Stellaria media (4), Polygonum avieulare (4), P. l^ersi- 
caria (5), Holcus lanatus ( 5 ), Poa bulbosa (5), Trifolium sp. (5), Me- 
dicago lupulina (5), Erodium cicutarium (5) und Reseda lutea (5). 

Weisse und rotliche Quarzkornchen, graublauliche Erdbrockchen. 

Probe 11 (osteuropaisch) : Camelina saliva (2 1) (ieranium dis- 

sectum (3 — 2), Lepidiurn campestre (3), Rumex Aeetosella (3), Lilho- 
spermurn arvense (4 3), Trifolium agrarium (4 3), Trifolium sp. 

(4) , Sherardia arvensis (4), Vicia hirsula (5) und Vaccaria pyrami- 
data (5). 

Milchquarzkornchen, graue und graubraune Erdbrockchen. 

Probe 12 (osteuropaisch) : Camelina sativa (2 1), (ieranium dis- 

secturn (2 — 1), Rumex Acelo.sella (2), Lepidiurn campestre (3 2), 
Lithospermurn anense (3), Vicia angustifolia (4 3), V. tetrasperma 

(5) , V. hir.suta (5), Brassiea Rapa (4 3), Sherardia arvensis (4), 

Seleranthus annuu.s (4) und Plantago lanceolala (5). 

Milchquarzkornchen, graue und ziegelrote Steinchen, weissliche 
Kalk.steinchen, graue Erdbrockchen. 

Probe IS (osteuropaisch, unparisch) : Lepidiurn campestre (2), .(!a- 
rnelina .sativa (3 2), Loliurn multiflorum (3), L. perenne (3), (iera- 
nium dis.sectum (4-3), Rumex Aeetosella (4 3), Dactylis glornerata 

(4 -3), Trifolium pratense (4 3), Tr. repens (4), Brassiea Rapa 

(4), Secale cereale (4), Sherardia arvensis (4), Plantago lanceolata 
(4), Antheniis arvensis (4), Centaurea Cyanus (4), Ranunculus repens 
(4), R. sardous (5), Valerianella dentata (4), Llthospermum arven.se 
(4), Vicia hirsuta (5 ~4) und Stellaria graminea (5). 

Milchquarzkornchen, graue, mil Glimmerblattchen durchsetzte Erd- 
brbekehen. 
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Probe Pf (osteuroiHiisch, luujarhch}: Canieliiia saliva (2 1), (ia- 

limn tricorne (3). Siiiapis arvensis (3), Hrassica Rapa campestris (4 

3) Kchiuin vulgari* (4 3), Melampyruni arvense (4 3), Scleran- 

thus anniius (4), Reseda kilea (4), Riiinex crispus (4), Lolium nuilti- 
floriiin (5), Erodiuni cicutariurn (5), Lithospennuin arvense (a), Se- 
taria glauea (5), S. \iridis (5), Adonis autmniialis (5), Vicia graiidi- 
flora (5), V. hirsuta (a), Anthemis rulhenica (5), A, arvensis (5), 
Oepis tectoruin (a), Panicmn iniliaceum (5), Valerianella dentata 
(5), Lepidinni campeslre (5), Viola tricolor (5) imd Lappida echi- 
nata (5). 

Diinkelgraue uiid rdtiiche Krdkluinpchen. 

Probe 15 (osteuropaisrii, unoarisch) : Cenlaiirea (^yaniis (2 1), Vi- 
cia hirsuta (2 1), (lainelina Alyssuin (2), Runiex Acelosella (2), R. 

crispus (4 3), Sinapis arxensis (2), Lilhospernunn arvense (2), wSe- 

cale ccreale (3), Sherar<lia arvensis (3). Anthemis arvensis (3), Scle- 
rantluis aiiruius (3), 'rrifoliurn pratensc (4 3), Anthyllis Vulneraria 

(4), Lepidimn campeslre (4), Setaria ilalica (a), Panicurn iniliaceum 
<a), I-alhyrus Niss(dia (a). Eupliorhia sp. (a), (lalium tricorne (a) und 
Melampyrum arvense (a). 

Quarzkdrnchen, j^raue und weissliche Kalksleinchem Kreidestiick- 
(dien, Mi’Jnie Krdhrdckchen. 

I^rohe lit (italienisch) : ('.amelina saliva (2), Lepidimn (‘ampestre 
(2)» Hrassica Rapa campestris (2), Lithosperimim arvense (2), Thlaspi 
arvense (3 2)» (ialiurn Aparine (3 2), Vicia hirsuta (3-2), Scleran- 

thiis annuus (3 2), I^otus corniculatus (5), Plantago Janceolata (a) 

untl Rumex crispus (a). 

Quarzkdrnchen, Feldspatstiickchen, graue Erdhriickchen. 

Weitere Listen siehe Lit. No. 31), VoL It), S. (>13/14 und No. 103, S. 
14. Vgl. ferner ,Lit. No, 3(), VoL 10, S. 612/0101. 

H. PoKi/r fund in ungarischem Inkarnalklee.saatgiil t'olgendc 
Vnkrautsainen( von uns kategorienweisc geordncl) vor: 

/. Sehr hdufiy: Anthemis arvensis, Anthemis austriaca, Hra.ssica 
Besseriana, Hrassica campestris, Hninella vulgaris, ('amelina niicro- 
carpa, Eamelina saliva, (achorimn Intybus, Echium vulgare, (lalimn 
Aparine, (leranium dissectum, Luppula echinala, Lepidimn campeslre, 
Lithospermum arvense, Lolium multiflormn, Lotus corniculatus. Plan- 
lago lanceolata. Reseda lulea, Rumex Aceto.sella, Scleranthus annuus, 
Secale cerealc, Sherardia arvensis. Sinapis arvensis, Trilicmn vulgare, 
Valerianella dentata. Veronica hederifolia, Vicia angustifolia, Vicia 
hirsuta. 

2. lidtifig: Arnaranlus retroflexu.s. Anthyllis Vulneraria, Arctium 
Lappa, Arenaria serpyllifolia, Rroinus arvensis, Hrumus mollis (:= H. 
hordeaceus). Hromus secalinus, Rnimus .sterilis, (larduus acanthoides. 
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Gerinthe minor, Cirsium arvense, Coronilla varia. Delphinium Conso- 
lida, Digitaria sanguinalis (= Panicum sanguinalc), Erodium cicuta- 
riuin, Galium Mollugo, Galium tricorne, Geranium columbiiium, I-ac- 
tuca Saligna, Lamium amplexicaule, Lepidium sativum, Linum usila- 
tissimum, Malva silvestris, Malva vulgaris, Medicago lupulina, Myosolis 
arvensis, Panicum Crus galli, Panicum miliaceum, Papaver somni- 
ferum, Picris hicracioides, Polygonum aviculare, Polygonum Convol- 
vulus, Polygonum lapathifolium. Ranunculus repcms. Ranunculus Sar- 
dous, Rumex crispus, Setaria glauca, Setaria italica, Setaria viridis, 
Slachys annuus, Stellaria media, Thlaspi arvense, Trifolium pratense, 
Valerianella rimosa, Viola tricolor, Daucus Carota, Medicago saliva. 

3, Vereinzelt bis Mufig: Berteroa incana, Conium maculatuni, ('on- 
volvulus arvensis, Leonurus Marrubiastrum, Salvia verticillata, Vicia 
lathyroides, Vicia grandiflora, Vicia telrasperrna. 

Vereinzelt: Adonis aestivalis, Ajuga (’^harnaepitys, Allium vineale, 
Alopecurus agrestis (rz: A. myosuroides), Alyssum calycinum, Aina- 
rantus sp., Anthemis Gotula, Anthemis rulhenica, Anthriscus Scandix 
(=z A. vulgaris Pers. ("aucalis Scandix Scop.), Anthriscus Silvester 
{z=z Chaerefolium silvestre), Apera spica venti, Avena saliva, Hromus 
sp., Bromus tectorum, Cap.sella Bursa pastoris, (Alarum carvi, ('erastium 
caespito.sum, (]henopodium album, ('henopodiuin hybridum, ('irsium 
lanceolatum, Crepis biennis, (]repis tectorum, Dactylis glomerata, 
Euphorbia Cyparissias, Euphorbia Esula, Euphorbia exigua. Euphor- 
bia Helioscopia, Euphorbia platyphylla, Festuca pratensis, Kestuca 
pseudovina, Geranium pu.sillum, Glaucium corniculaturn. Hibiscus Trio- 
num, Hordeum sativum, Lapsana communi!>, Lalhyrus Aphaca, Lepi- 
dium Draba, Lolium perenne, Lycopsis arvensis, Melandrium album, 
Melampyrum arvense, Melilolus albus, Melilotus officinalis, Muscari 
como.surn, Neslea paniculata, Xigella arvensis, Papaver Rhoeas, Phleuin 
praten.se, Pimpinella .saxifraga, Plantago major, Poa trivialis. Polygo- 
num Persicaria, Raphanus Raphanistrum, Reseda Phyteurna, Rumex 
Aceto.sa, Rumex .sp.. Salvia .sp., Scirpus sp., Silene conica, Silene dicho- 
loma, Spergula arvensis, Slachys arvensis, Stellaria graminea, Torilis 
arvensis. Trifolium hybridum, Veronica agrestis, Veronica arvensis, 
Veronica polita, Vicia pannonica, Vicia saliva, Vicia villosa, Malva sp. 

5, Sellen: Aethusa Cynapiunj, Agrostemma Githago, Agroslis sp., 
Ambro.sia artemi.sidefolia, Anlhoxanthurn odoratum, Avena pubescens, 
Avena falua, BaJlota nigra, Borrago officinalis, Bra.ssica sp., Cale- 
pina (]orvini, Carex panicea, Carex .sp., (^aucalis daucoides, ('ori- 
andrum sativum, (^uscuta arven.sis Bcyr. var. calyeina Engelm., Euphor- 
bia sp., Fagopyrum esculentum, Fe.stuca rubra, Fumaria Schieicheri, 
Geranium molle, Holcus lanatus, Hyoscyamus niger, Hypochocris 
glabra, Lolium sp., Lolium temuientum, Mercurialis annua, Phalaris 
arundinacea, Phalaris canariensis, Plantago media, Polygonum Hydro- 
piper, Ranunculus arvensis var. tuberculatu.s, Salsola Kali, Satureja 
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Acinos, Sinapis alt)a, Soja hispida, Sorghum halcpense, Sorghum sp., 
Slathys germanicus, Taraxacum officinale, Tragopopon major, Trifo- 
limn striatum, Vaccaria parviflora, Veronica Tournefortii, Vulpia 
ps:.‘Uflomyuriis. 


AIs Krsatz fiir Inkarnatklec wird schon seit Jahrzehnlen hin 
und wieder dor Anyptiache Klee {Trifolium alexandrinum L.) 
einpfohlen. Diesc einjahrige, gelblich-weiss bluhende, schwach 
behaarle Klecart wird bcsonders in Xgypten und Algerien viel 
angcbaut. Sie zeichnet sich aus durch cine kurze Vcgetationszeit, 
ist in Xgypten in 5(1 Ids 70 Tagen nach der Aussaal bereils 
schniltreif und liefert dort in vier Schnilten sehr befriedigende 
Krlrage, AIs Pfianze des Mittelnieergebietes ist Trifolium alex- 
andrinum, auch »Bersini>^ oder »Barsiin» genannt, sehr frost- 
c in p f i n d 1 i c h, sodass diese Kleeart fiir den Anbau in Mit- 
teleuropa nur unter ganz bestirninten Voraussetzungen und nur 
als Friihjahrssaal noch in Frage komnien kann. 

Der Same von Trifolium alexandrinum ist in Farbe und Grosse 
dem des Inkarnatklocs sehr ahnlich, jedoch etwas matter; auch 
liebl sich sein Wurzelcben etwas starker ab. In Wasser gelegt, 
farben sich die Samen dieser Kleeart, im Gegensatz zum Inkar- 
natklee, nach einiger Zeit kastanienbraun (Lit. No. 3, Vol. 6, 
S. 248). Auf diese Weisc lassen sich Beimischungen von Trifo- 
lium alexandrinum zum Samen des Inkarnatklees leichl fest- 
stellen. 

Das im Handel ab und zu vorkommendc Saatgut von Trifo- 
lium alexandrinum stammt in der Regel aus den A 1 1 a s 1 a n- 
d e r n und aus X g y j) t e n. Demzufolge enthalt es auch fast 
immer Samen \on Unkraiitern, die fiir das Mittelmeergebiet 
bezeichnend sind. So fanden wir vor in 

I^rabe 1: Ammi majus (2 1). Anagallis coerulea (2), Sherardia 

arvensis (2), Torilis nodosa (2), T. arvcnsis (2), Lolium perenne 
Hi 2), Phalaris brachystachys (3-2), Ph. paradoxa (3), Centaurea 
sahiiantica (3 2), Helminthia cchioides (3 2), Malva parviflora 
(3), Convolvulus arvensis (3), Sinapis arvensis (3), Bupleurum pro- 
traclum (4), Ranunculus parviflorus (4), Rumex crispus (4), Trifo- 
lium sp. (4), Hedysarum coronarium (5), Glaucium corniculatum (5), 
Rapist rum orientale (5), Valerianella eriocarpa (5). Lotus ornithopo- 
dioides (5). Sideritis montana (5) und Teucrium Botrys (5). 
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Qiiarzkornchen, hellgraue Kalksteinohen, Krcidestuokchen, graue iiiul 
schwarze Erdbrockchen. 

Probe 2: Torilis nodosa (3), Melilotus sulcatus (3), Brassica Hapa 
(4 3), Loliiim perenne (4), Trifoliuin resupinatuui (5), Beta sp. (5), 

Mcdicago saliva (5), Allium sp. (5) und Plantago lanceolata (5). 

Ziegelrote und schwarze Steinchen, Bruchstiicke von Schnecken- 
gehausen. 

Probe 3: (ilaucium corniculatuiii (5) und Sinapis ar\^ensis (5). 

Weisse Qiiarzkornchen, graue, graugriinliche und hraunrote Stein- 
chen, Kreidestiickchen und rotlichgraue Erdbrockchen. 

Probe 4; Ainmi majus (2), Torilis nodosa (2), T. arvensis (2), Lo- 
liuni perenne (2), Anagallis coerulea (2), Sherardia arvensis (3 2), 
Phalaris hrachystachys (3), Ph. paradoxa (4 3), Ph. minor (4 3), 

Chenopodium hybridum (3), Sinapis arvensis (3), Malva parviflora 
(4), M. mauritiana (4), Melilotus sulcatus (4), Convolvulus arvensis 

(4) , Centaurea salrnantica (4), Trisetum flavescens (5), Reseda lulea 

(5) , Allium sp. (5), Helminthia echioides (5), (Ilaucium corniculatiiin 
(5), Rumex Acetosa (5), Rapistrum orientale (5) und (jchorium En- 
divia ssp. pumilum (5). 

Qiiarzkornchen, Bruchstiicke von Schneckengehausen, graue und 
grauschwarze Erdbrockchen. 

Probe 5: Torilis nodosa (2), Lolium perenne (2), Helminthia cchioi- 
des (2), Phalaris paradoxa (2), Ph. hrachystachys (5). Ammi majus 
(3 — 2), Anagallis coerulea (3- 2), Sinapis arvensis (3), Polygonum 
aviculare (3), Rumex crispus (4-- 3), Convolvulus arvensis (4), Bras- 
sica Rapa (4), Poa pratensis (4), Setaria italica (4), Coronopus pro- 
cumbens (4), Panicum Crus galli (5 — 4), Trifolium pratense (5), Tr. 
suhterraneum (5), AVena sativa, eiitspeltzt (5), Chrysanthemum coro- 
nariifm (5), Xeranthemum cylindraceum (5), Sherardia arven.sis (5). 
Centaurea salrnantica (5), Melilotus sulcatus (5), Cdchoriiim Inlyhus 
(5) und Lotus ornithopodioides (5). 

Grail weissliche und etwas rotliche Kalksteinchen, ziegelrote Stein- 
chen. Bruchstiicke von Schneckengehausen, graue und dunkelgraue 
Erdbrockchen. 

In andern Probcn warcn auch noch Samen von TrigonelUt 
foenum graecum, Brassica oleracea und solche von Cuscuta ara- 
bica ssp. aegyptica enthalten. 

5. Medicago sativa L. Luzerne. 

In der Landwirtschaft unterscheidet man drei Arten von 
Luzerne : 

1. die gewohnliche oder blaubluhende Luzerne (Medicago 
sativa L.), 
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2. die gelhbliihende odor Sichelluzerne (Medicago falcatn L.) 
und 

3. die huntfarhige, Hastard- oder Sandluzerne (Medicago varia 
Marlyn). 

Die 1) 1 a ii b 1 ii h e n d e Luzerne ist die erlragreichste, stellt 
ai)er aueh die grossten Anspriiche an Kliina und Boden. Viel 
geniigsanier und ausdauernder ist die Sichelluzerne, die 
jedoch cinen geringeren Krtrag lieferl und deren Saatgul im Han- 
del niclit erhiiltlich isl. Die San d- oder Bastardluzerne 
uinfassl alle durch Krcuzung der biauen und gelbbliihenden Lu- 
zerne enlstandenen Formen. Sie lasst sich von der gewohnlichen 
und von der Sichelluzerne am leichtesten an ihrer Bliitenfarbe 
unterscheiden, die vom hellen Gelb mit violetlem Anflug der 
Knospen iiber griingelb, schmutzig-gelb, braunlich-grun» griin- 
violelt bis schwarzgriinvioletl variiert. Echtes Saatgul der Sand- 
luzerne, zu der auch die altfrankische, die Alt-Thiiringer und die 
schwedische Ultuna-Luzerne, sowie die in Nordamerika ihrer 
grossen Winterfestigkeit wegen sehr geschatzte und auch ziich- 
lerisch bearbeitete Grimm-Alfalfa, die Cossack-Luzerne u. a. ni. 
gehoren, ist im Handel in der Regel nur schwer erhaltlich. Die 
meisten der von uns zweeks Feststellung ihrer Echtheit durch 
Aussaat gepriiften Handelsproben der erwahnten Sorten erwie- 
sen sich als gewohnliche blaubluhende Luzerne oder als mit sol- 
dier slark vermischl. 

Wie beiin Rolklee, so sind auch bei der Luzerne durch natiir- 
liche Zuchlwahl Sorten von ganz verschiedenen Eigenschaften 
und somit auch von verschiedenem Anbauwert entstanden. Die 
Sorlen dieser beiden Pflanzenarten die sich unter dem VAn- 
fluss gleicher kliinalischer, edaphiseber und ^virtschaftlicher 
Bedingungen gebildet haben, verhalten sich, in einer andern 
(iegend angebaut, jcdoch nichl iinmer analog. So haben zahl- 
reiche mit Rotklee, wie auch mit Luzerne durchgefuhrte Anbau- 
versuche gezeigt, dass Luzerne sudfranzosischer und Luzerne 
italienischer Herkunft sich fur den Anbau in Mitteleuropa sehr 
gut eignen, wahrenddem das Rotklecsaatgul der gleichen Prove- 
nienzen hicrfiir ungeeignet ist, 

Abgesehen von den alien, bodenstandigen Luzernesorten, ha- 
ben sich in unseren Yersuchen die sudfranzdsischen, italieni- 
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scherif ungarischerif rumdnischen, bulgarischen und jugoslavi- 
schen Herkiinfte am besten bewahrt. Die argentinische und 
Turkestaner, die persische (Iran) und die sudspanische, sowie 
der besonders im letzten Jahrzehnt aus Italien und Frankreich 
oft in den Handel gebrachte, noch nieht akklimatisierte Nachbau 
argentinischer und siidafrikanischer Luzerne erwiesen sich da- 
gegen als fiir mitteleuropaische Verhaltnisse ungeeignet. — Fiir 
den seriosen Samenhandler, wie fur den Saatgutverbraucher ist 
schon aus diesem Grunde die genaue Kenntnis der Herkunft des 
Luzernesaatgutes von grosster Bedeutung. 

An der Versorgung des Wellmarktes mil Luzernesaatgut be- 
leiligen sich vor allem Frankreich (Slid-, Mittel- und Nord- 
frankreich), Italien (Venetien, Emilia, Lombardei, Piemont, 
Umbrien), S p a n i e n (Nord- und Siidspanien), J u g o s 1 a- 
V i e n, B u 1 g a r i e n, U n g a r n, R u m a n i e n, VVesl- 
a s i e n (Turkestan, Kleinasien, Syrien, Persien), N o r d a m e- 
r i k a ( Vereinigte Staaten und Canada), S ii d a m e r i k a ( Ar- 
gentinien) und Siidafrika (Kap-Gegend). Friiher lieferte 
ausserdem R u s s 1 a n d hin und wieder erhebliche Mengen 
Luzernesamen. Kleine Quantitaten werden in giinstigen Jahren 
auch in den warmeren und trockeneren Gebieten Mitteleuropas 
(Eifel, Pfalz, Franken, Thiiringen, Bohmen, Mahren etc.) und 
in der Slovakei gewonnen, kommen aber nur ausnahmsweise 
auf den Markt. 


1. Luzerne franziM^iiselier Herkunft. 

In Frankreich ist der Luzernebau, abgcsehen von den regen- 
reichen, nordwestlichen Kiistengebieten, iiber das ganze Land 
verbreitet. Saatgut dieser sehr wichtigen Futterpflanze wird 
hauptsachlich in Slid- und Mittelfrankreich, zum Teil jedoch 
auch in Nordostfrankrcich produziert. 

a. Siidfranzosische Luzerne. 

Das Saatgut der siidfranzosischen Luzerne stammt in der 
Hauptsache aus der Provence und dem Languedoc, d. h. aus den 
Departementen Drome, Vaucluse, Bouches-du-Rhone, Charente 
inferieure, Herault und Pyrenees orientales. Es zeichnet sich aus 
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(lurch seinen Gehalt an mediterranen Unkrautern, wie Arthrolo- 
bium scorpioideSf Centnurea solstitialis^ Helminthia echioideSj 
Torilis nodosay Picris strictOy Ammi majuSy Plantago suffruti- 
cosay Centaiirea asperOy Scabiosa maritinidy Heliotropium euro- 
paeuniy Reseda Phyteumay Teiicrium BotrySy Malope malacoides. 
Althaea hirsutUy Salvia Sclarea ii. a. in. Aiisser nichr oder \ve- 
niger lypisch nicdilorranen Unkrautern, findcn sich iin Saatgut 
der siidfranzosischen Luzerne selhstverstandlich auch Unkraul- 
saincn der inilleleuroiiaischen und der osteuro[)aischen Flora 
vor. Von der ihnen iin Anhauwert ehenhiirtigen italienischen 
Luzerne unterseheiden sich die sudfranzc'isischen Herkiinfte he- 
sonders dureh das slete Fehlen von Trifolium supiniuriy Hedysa- 
rum (oronarium und Lotus ornithopodioides, Auch sind u. W. bis 
jetzt Sanien \on Phalaris paradoxa, Ph. brachystachys und Meli- 
lotus sulcatus in siidfranzosischer Luzerne nie angetroffen wor- 
den. Sellener als in den italienischen Herkiinften treten in den 
siidfranzcisischen auch Salvia Verbenaca, Andropoyon halepensis, 
(lephalaria trarissilvanica. Lathy rus Aphaca, Coronilla varia und 
(ialega officinalis auf. 

Uher die Zusaininenselzung der Unkraulllora der sudfranzcV 
sischen Luzerne sullen nachslehende Heispiele Aufschluss gehen. 

Probe 1 ( siidfranziisisch) : Ifelminthia echioides (2 1), Plantago 

lanc(*olata (2), Sileiu* vulgaris (2), Ceniaurea solstiiialis (3 2), He- 

tioiropiuni europaeum (3 2), Trifoliuiu pratense (3), Tr. reptnis (3) 

Loliuin pcrcnne (3), Lotus corniculatus (3), Lhcnopodiuni alhiini (3), 
Daucus ('arota (3), Torilis nodosa (3), Mclaudriuin dioecuin (4 -3), 
Verbena officinalis (4 3), Malva silvestris (4 3), Huinex crispus 

<4 3), (ialeopsis Ladanurn (4 3), Setaria viridis (4 3), Picris hiera- 

cioides (4), Liehoriuin Intybus (4). Prunella vulgaris (4), (ialium 
Mollugo (4), Hubus sp. (5), Polygonum aviculare (5). Linaria Klaline 
(a) und Atriplex patuliiin (5). 

Kalksteincheii, Quarzktirnchen, Hruchstiicke von Scbneckengebau- 
sen, graue Krdbrbckeben. 

Probe 2 ( siidfranzdsisch) : lielininihia echioides (2 1), Plantago 

lanceolata (2 1), Daucus (airota (2 1), Huinex crispus (2), Loliuin 

perenne (2), Trifoliuiu pratense (3 2), Cichorium Intybus (3), Lotus 

corniculatus (3), (Convolvulus arveiisis (5) und Malva silvestris (5). 

Milehquarz, gelbliehe Steinchen, Hruchstiicke von Schneckengehau- 
sen. 

Probe 3 l sudfranzosisch) : Plantago lanceolata (2 1), Trifoliuiu 

repens (2), Tr, pratense (3 2), Tr. hybriduin (4 3), Silene vulgaris 
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(3 — 2), S. dichotoma (5), Galium Mollugo (3 — 2), Lotus corniculatus 
(3), Centaurea solstitialis (3), C. Jacea (5), Malva silvestris (3), Pru- 
nella vulgaris (4—3), Althaea hirsuta (4), Rumex crispus (4), Allium 
sp. (4), Helminthia echioides (4), Teucrium Botrys (5), Chenopodium 
album (5), Dauciis Carota (5). Arctium Lappa (5) und Avena sativa, 
entspelzt (5). 

Stark abgerundete Quarzkornchen, zicgclrote Steinchen, graue und 
hellfarbige Steinchen. 

Probe 4 (sudfranzoshch) : Plantago lanceolata (2), Helminthia 
echioides (2), Centaurea solstitialis (2), Rumex crispus (3 — 2), Lotus 
corniculatus (3 — 2), Caucus Carota (3), Polygonum Convolvulus (3), 
P. aviculare (4), P. Persicaria (4), Malva silvestris (3), Picris stricta 
(3), Torilis nodosa (3), T. arvensis (5), Scabiosa maritima (4- 3), 
Setaria viridis (4 — 3),S. glauca (4), Verbena officinalis (4- 3), Lolium 
perenne (4), Medicago lupulina (4), Silene vulgaris (4), S. dichotoma (4), 
Cichorium Intybus (4), Arthrolobium scorpioides (5), Coronilla varia 
(5), Lepidium campestre (5), Petroselinuni segetum (5), Anagallis ar- 
vensis (5), Linaria Elatine (5), Trifolium repens (5), Tr. pratense (5), 
Colchicum autumnale (5), Alriplex patulum (5), Dorycninm Jordani 
(= D. decumbens Jord.) (5), Poa trivialis (5), Rubus sp. (5) und 
Echium vulgare (5). 

Hellgraue Kalksteinchen, Glasquarzkornchen, griinliche Steinchen, 
Bruch.stiicke von Schneckengehausen. 

Probe 5 (siidfranzdsisch) : Helminthia echioides (2), Rumex crispus 
(3 — 2), Caucus Carota (3—2), Cichorium Intybus (3 2), Lolium pe- 
renne (3 -2), Plantago lanceolata (3), Convolvulus arvensis (3), On- 
taurea Scabiosa (4), Rubus sp. (4), Lotus corniculatus (4), Malva sil- 
vestris (5), Arthrolobium scorpioides (5), Silene vulgaris (5), Trifo- 
lium pratense (5) und Medicago lupulina (5). 

Claviceps purpurea (4), 

(iraue und hellgraue Kalksteinchen, Bruchsliicke von Schnecken- 
gehausen. 

Probe 6 (siidfranzdsisch) : Plantago lanceolata (2), Lolium perenne 
(2), Caucus Carota (2), Galium Mollugo (3 2), Helminthia echioides 
(3 — 2), Lotus corniculatus (3), Cichorium Intybus (3), Silene vulga- 
ris (3), S. dichotoma (4), Prunella vulgaris (3), Rumex crispus (3), 
Poa trivialis (4 — 3), Trifolium pratense (4 — 3), Verbena officinalis 
(4 — 3), Rubus sp. (4), Centaurea solstitialis (4), C. Jacea (5), Poly- 
gonum aviculare (4), Setaria viridis (5), Medicago lupulina (5), Malva 
silvestris (5), Melandrium dioecum (5), Xeranthemum cylindraceiim 
(5) und Heliotropium europaeum (5). 

Claviceps purpurea (4). 

Quarzkornchen, hellgraue Kalksteinchen, Bruchstiicke von Schnec- 
kengehausen, schwarze, kantige Steinchen. 
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Probe 7 (siidfranzbsisch) : Uelminthia echioides (2), Plantago Ian- 
ceolata (2), Daucus Carota (3—2), Silene vulgaris (3 — 2), Lotus cor- 
niculatus (3 — 2), Centaurea solstitialis (3- 2), Selaria viridis (3 — 2), 
Lolium perenne (3), Trifolium pratense (4 — 3), Chenopodium album 

(4) , Torilis nodosa (4), T. Anthriscus (5), Picris stricta (4), Malva mo- 
schata (4), Ammi majus (4), Rumex crispus (4), Cichorium Intybus 

(5) , Polygonum aviculare (5) und Galium Mollugo (5). 

Graubraune Kalksteinchen, Bruchstucke von Sehneckengehausen, 

graue Erdbrockchen. 

Probe 8 (siidfranzosisch) : Plantago lanceolata (2), Helminthia 
echioides (2), Trifolium pratense (3 — 2), Tr. repens (4 — 3), Tr. fra- 
giferum (4 3), Tr. striatum (4), Lotus corniculalus (3 — 2), Silene 

vulgaris (3- 2), Daucus Carota (3), Lolium perenne (3), Cichorium 
Intybus (3), Torilis nodosa (4), Rubus sp. (4), Melandrium dioe- 
cum (4), Convolvulus arvensis (4), Melilotus albus (4), Saponaria offi- 
cinalis (5), Centaurea Jacea (5), Reseda Phyteuma (5), Chenopodium 
album (5) und Galium Mollugo (5). 

Hellgraue Kalksteinchen, schwarze Steinchen, Bruchstucke von 
Sehneckengehausen und graue Erdbrockchen. 

Probe 9 ( siUlfranzbsisch, i^Provencer) : Helminthia echioides (2 

1), Plantago lanceolata (2—1), Daucus Carota (2 — 1), Cichorium 
Intybus (2 -1), Verbena officinalis (3 — 2), Trifolium repens (3 — 2), 
Tr. pratense (4 3), Tr. fragiferum (5), Malva silvestris (3), Rumex 

crispus (3), Torilis nodosa (4 3), T. arvensis (5), Picris stricta 

(4 3), Althaea hirsaia (4), Centaurea solstitialis (4), C. Jacea (5), 

Melandrium album (4), Polygonum aviculare (5), Lotus corniculatus 
(5), Linaria Elaline (5) und Silene dichotoma (5). 

(Juarzkornchen, graubraune Kalksteinchen, graue Erdbrockchen. 

Probe fO (siidfranzosisch) : Rumex cxispus (2 — 1), Lotus cornicu- 
latus (2), Plantago lanceolata (2), Helminthia echioides (2), Daucus 
('.arota (3 2), Trifolium pratense (3 -2), Setaria viridis (3 — 2), Ci- 
choriiim Intybus (3), Torilis arvensis (3), Centaurea solstitialis (3), 
Atriplex patulum (3), Scabiosa maritima (3), Salvia silvestris (3), 
Lolium perenne (4 -3), Silene dichotoma (4- 3), S. vulgaris (4 — 3), 
Polygonum aviculare (4 3), P. Persicaria (5), Anagallis arvensis 

(4 3), Dactylis glomerata (4), Galega officinalis (5), Arthrolobiurn 

scorpioides (5), Galium Mollugo (5), Althaea hirsuta (5), Dipsacus 
fullonum (5), Chenopodium album (5) und Prunella laciniata (5). 

'Quarzkornchen, ziegelr^te Steinchen, Kalksteinchen, Bruchstucke 
von Sehneckengehausen. 

Probe it (sudfranzosisch) : Lotus corniculatus (2), Helminthia 
echioides (2), Centaurea solstitialis (2), Setaria viridis (3 — 2), S. 
glauca (5), Rumex crispus (3), Malva inoschata (3), Torilis arvensis 
(3), Trifoliuni pratense (3), Melandrium album (3), Atriplex patulum 
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(3), Chenopodiuin album (3), Plantago laiiceolata (3), Loliiirii perennc 

(3) , Dauciis Carota (3), Polygonum avicularc (4 — 3), P. Persicaria 

(4) , Scabiosa maritima (4 — 3), Silene dichotoma (4), S. vulgaris (5), 
Pimpinella major (5), Teucriurn Botrys (5), Heseda Phyieuma (5), 
Cichorium Intybus (5) und Ileliotropium eiiropaeum (5). 

Claviceps purpurea (5). 

Quarzkornchen, ziegelrote und grauschwar/e Sleinehen, Bruchstueke 
von Schneckengehausen. 

Weitere Listen siehe Lit. Xo. 1, Bd. II, S.’94 uff., No. 2 und No. 92. 
Vgl. ferner Lit. No. 26, No. 27; No. 43, S. 403, 409 & 414 und |No. 36, 
Vol. 9, S. 46/531. 


b. Mittelfranzdsische Luzerne. 

Hauptproduktionsgebiet fur Saalgul niittelfranzdsischer Luzer- 
ne ist das Poitou (Dep. Vienne & Deux-Sevres). Die Unkraul- 
flora dieser Provenienz hat meist grosse Ahnlichkcil mil der- 
jenigen der siidfranzosisehen Herkiinfte: iiiir fehlen ihr die aus- 
gesprochen mediterranen Arten, wic Centaurea aspera, Scabiosa 
maritima und Plantago suffruticosa ganz. Auch Arthrolohium 
scorpioideSf Ammi majus^ Centaurea solstitialis^ Torilis nodosa 
und Helminthia echioides treten mehr in den Hintergrund. Cha- 
rakteristisch fur den Unkrautbesalz der millelfranzdsischen Lu- 
zernesaalen ist sodann das haufigere und starkere Auftreten ver- 
schiedener Malva-krien (Malva neglecta, M. moschata, M. sil- 
vestris, M. Alcea, Althaea hirsuta), sowie von Centaurea Jacea, 
Teucriurn Botrys, Bupleurum rot undi folium, Xeranthemum cy- 
lindraceum, Linaria Elatine etc. 

Das Luzernesaatgul mittelfranzbsischer Herkunft ist zieinlieh 
grobkornig und oft etwas missfarbig. Im Anbauwert sleht cs 
den siidfranzosisehen Provenienzen sehr nahe. Als Beispiele fiir 
die Zusammensetzung seiner Unkrautflora seien angefiihrt : 

Probe / (mitielfranzosisch, >Poitou>): Fdantago laneeolatn (2 1), 

Helminthia echioides (2-1), Daueus Carota (2 1), Lolium perennc 

(2 — 1), Cichorium Intybus (2), Rumex crispus (2), Trifolium hy- 
bridurn (2), Tr. repens (3), Tr. pratense (3), Rubus sp. (2), Lotus 
cornieulatus (3), Verbena officinalis (3), Silene vulgaris (3), Cen- 
taurea solstitialis (3), C. Jacea (4—3), Torilis arvensis (4 3), Pru- 

nella vulgaris (4), Malva neglecta (4), Chenopodium album (4), Ga- 
lium Mollugo (5), Andropogon halepensis, in Spelzen (5), Medicago 
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lupulina (5), Selaria viridis (5), Poa pratensis (5), Picris hieracioi- 
des (5), Xeraiithemum cylindraceiim (5) und (ieranium dissectum (5). 

Claviceps purpurea (5- 4). 

Glas- und Milchquarzkdrnchen, ziegelrote Sleinchen, graubraunc 
Kalksleinrhen, Hruchstueke von Schneckengehauscn. 

Probe 2 (nuttelfranzbsisch, »Poitom^): PJantago lanceolata (2 — 1), 
Lotus corniculatus (2). Daucus Carota (2), Uelminthia echinides (2), 
Verbena officinalis (3- 2), Chenopodiinn album (3 — 2), Centaiirea 
Jacea (3), Cuscuta Trifolii (3), Loliiim perennc (3), Silene vulgaris 

(3) . (jchorium Intybus (3), Malva silvestris (4 3), Rumex crispus 

(4~ 3), Selaria viridis (4), Sinapis arvensis (4), Ammi majus (4), 
Hroinus hordeaccus (4), B. erectus (5), Trifolium repens (5), Tr. in- 
carnalum (5), Anthyllis Vulneraria (5), Lepidium campestre (5), Ga- 
leopsis Telrahil (5), Brassica Rapa campestris (5), Convolvulus ar- 
vensis (5), Galium Aparine (5), Rapistrum rugosum (5) und Anagallis 
arvensis (5). 

Weisse und dunkelbraune Kalksleinchen, braune Krdbrbckchen. 

Probe S ( mittelfranzosich, '^Luzerne du PnHsy>): Plantago lanceo- 
lala (2 1), Silene vulgaris (2), Helminthia echioides (3), Trifolium 

pralense (3), Tr. repens (5), Melandriuni dioecum (4 — 3), Chenopo- 
(lium album (4), Rumex crispus (4), Lolium perenne (5), Centaiirea 
solstiiiaUs (5), Daucus C.arota (5), Medicago ]u)>ulina (5) und Vicia 
hirsuta (5). 

Quarzsteincben, Kreidesliickchen, Bruchsliicke von Schnecken- 
gehausen, graue Erdbrockchen. 

In einer weileren, 250 gr. schweren Probe derselben Parlie fanden 
sich ausser den erwahnlen Arten noch vor: 

Atri[)lex patulum (3) und Melandrium album (4). 

C.laviceps purpurea (5). 

Achatarlige Sleinchen. 

Probe 4 ( inittelfranzdsisch, y^Sord/Cenire^ ) : Lotus corniculatus (2), 
Plan4ago lanceolata (2), Lolium perenne (3), Daucus Carota (3), Ilel- 
minthia echioides (4), Melandrium dioecum (4), (^ichorium Intybus 

(4) . Ontaurea Jacea (4), Torilis nodosa (5) und Setaria viridis (5). 

Weisse und dunkelbraune Kalksteinchen, graue Erdbrockchen. 

Probe 5 {niit(elfranzdsisch) : Lotus corniculatus (2 1), Daucus 

("arota (2 1), Plantago lanceolata (2), Trifolium hybriduin (3—2), 

Tr. pratense (3), Tr. repens (3), Silene vulgaris (3 -2), Lolium perenne 
(3- 2), Atriplex patulum (3), Medicago lupulina (4—3), Prunella vul- 
garis (43), Brassica Rapa carnpe.stris (4), Sinapis alba (4), S. ar- 
vensis (5), Rumex crispus (4), Cichorium Intybus (4), Sherardia ar- 


‘ Dicse Luzerneprobe war vom Eiiisender als »Luzcrne du Nord, Poilou» 
bezeichnct. 
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-vensis (4), Peiroselinum segetum (4), Pimpinella major (5), Ama- 
rantus retroflexus (5) und Centaurea Jacea (5). 

Clavieeps purpurea (3). 

Glas- und Milchquarzkornchen, graue Kalksteinchen, dunkelbraune 
Steinchen, an Achat erinnernde Steinchen, graubraune Erdbrockchen. 

Weitere Listen siehe Lit. No. 1. Bd. IL S. 96. Vgl. ferner Lit. No. 43, 
S. 409 und [No. 36, Vol. 9, S. 32/33]. 

c. Nordfranzdsische Luzerne, 

Auch diese, im Gebiete nordostlich von Paris bis zur belgi- 
schen Grenze produzierte Luzerne verhalt sich beim Anbau in 
Mitteleuropa ahnlich wie die iibrigen franzosischen Provenien- 
zen. Ihre Unkrautflora tragt, wie die zwei nachstehenden Bei- 
spiele zeigen, mitleleuropaischen Charakter und entbehrt jener 
Arten, die fiir die sud- und mittel franzosischen Herkiinfte be- 
zeichnend sind. Wir vervveisen im iibrigen auf die Beschliisse, 
die von der I. V. f. S, aniasslich des Kongresses in Wageningen 
gefasst wurden (Lit. No. 41, S. 88). 

Probe i (nordfranzosisch) : Bromus erectus. entspelzt (2—1), Plan- 
tago lanceolata (2), Chenopodium album (2), Atriplex patulum (4 3). 
Sinapis arvensis (4), Silene vulgaris (4), Pimpinella saxifraga (5), 
Melandrium dioecum (5), Rurnex crispiis (5) und Medicago Jupu- 
lina (5). 

Clavieeps purpurea (3 2). 

Schwarze und ziegelrote Steinchen, graue Kalksteinchen, graue und 
dunkelgraue Erdbrockchen. 

Probe 2 (nordfranzosisch) : Setaria viridis (2-1), Dauciis Carota 
(2), Plantago lanceolata (3 -2), Lotus corniculatus (3), Anthyllis Vul- 
neraria (3), Trifolium dubium (3), Tr. arvense (3), Tr. pratense (5), 
Medicago lupulina (5), Coronilla varia (5), Centaurea Jacea (5), Me- 
lilotus albus (5) und Tunica prolifera (5). 

Wcis.se Kalksteinchen, Milchquarzkbrnchen, braune Erdbrockchen. 

II. Luzerne italleniseher Herkunft. 

Echte italienische Luzerne verhalt sich bei uns ahnlich wie 
die siidfranzdsische und eignet sich, wie schon gesagl, im Gegen- 
satz zum italienischen Rotklee ebenfalls fiir den Anbau im mit- 
teleuropaischen Klima. Saatgut dieser wertvollen Provenienz 
wird besonders in der Emilia, in Umbrien, in Venetien, in der 
Lombardei und im Piemont gewonnen. Es ist in der Regel ge- 
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kennzeichnet durch das Vorkommen von Samen einiger Unkrau- 
ter {Trifolium supinum, Hedysarum coronariumy Lotus ornitho- 
podioides, Pbalaris paradoxa, Ph, brachystachys, Melilotus suU 
catus), die bis anhin nur in mittaglicher Luzerne italieni- 
s c h e r Herkunft einwandfrei nachgewiesen werden konnten. 
Wo Samen einer oder mehrerer dieser Arten fehlen, kann — 
geniigend grosse Proben vorausgeselzt — fast immer aus dem 
Gesamtbild der Unkrautflora mit ausreichender Sicherheit fest- 
gestellt werden, ob es sich um Luzerne italienischer Herkunft 
handelt oder nicht. Auch Gemische italienischer Saatware mit 
anderen Provenienzen lassen sich meist leicht erkennen; dagegen 
kann nur durch Aussaat festgestellt werden, ob es sich in einem 
konkreten Fall um echte italienische Luzerne oder nur um noch 
nicht akkiimatisierten Nachbau einer minderwertigen Proveni- 
enz handelt. Da man in neuerer Zeit in manchen bewahrten 
Produktionsgebieten vielfach dazu iibergegangen ist, anstatt der 
alten, einheimischen Sorte billige Importware zur Aussaat zu 
verwenden, um deren Nachbau als »einheimisches» Saatgut zu 
exportieren, ist den staatlichen Samenkontrollen sehr zu empfeh- 
len, die im Handel kursierenden Provenienzen der wichtigsten 
Klee- und Grasarten von Zeit zu Zeit durch Aussaat auf dem 
Felde auf ihren Anbauwert zu iiberpriifen und die dabei sich 
ergcbenden Resultate, unter gleichzeitiger Bekanntgabe der im 
betreffenden Saatgut enthaltenen Unkrautflora etc., zu verbffent- 
lichen. 

Cber die normale Zusammensetzung der Unkrautflora der 
Handelssaaten von Luzerne italienischer Herkunft geben folgen- 
de Untersuchungsergcbnisse naheren Aufschluss. 

Probe i (italienisch): llelminihia echioides (2), Plantago lanceo- 
lata (2), Centaurea solstitialis (3 — 2), Cichorium Intybiis (3), Pru- 
nella vulgaris (4), Daucus Carota (4), Lotus corniculatus (4), Poly- 
gonum aviculare (4), Cephalaria transsilvanica (4), Trifolinm supL 
luun (4), Setaria viridis (5), Silene vulgaris (5), Pbalaris paradoxa 
to), Ph, brachystachys (5), Melandrium album (5). Setaria glauca (5), 
Torilis nodosa (5). Malva neglecta (5), Sherardia arvensis (5), Salvia 
Verbenaca (5) und Lolium percnne (5). 

Claviceps purpurea (5). 

Dunkelbraune, stark cckige Steiiicheii, Milch(iuarzsluckchen, graue 
Krdklumpchen, tief blauschwarze Steinchen. 
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Probe 2 (iialienisch, ^Lombardei, naturelh^): Uelminthia echioides 
(1), Plantago lanceolata (2 — 1), Prunella vulgaris (2), P. laciniata 
(4 — 3), Verbena officinalis (2), Cuscuta raceinosa (2). C. Trifolii 
(4 — 3), Setaria viridis (3 — 2), S. glauca (4—3), Ruinex crispus (3—2), 
Prifolium supinum (3—2), Tr. pratense (3), Tr. repens (3), Loliuin 
perenne (3— 2), Linaria Elalinc (3 2), Anagallis arvensis (3 — 2), Po- 
lygonum aviculare (3 2), P. lapathifoliuin (3), Chenopodium album 
(3—2), Daucus (^arota (3 2), Amarantus retroflexiis (3 2), Crepis 
setosa (3 — 2), Malva Alcoa (3), M. silvestris (5), Paniciim Ous galli 
(3), P. sanguinale (3), Mcdicago lupulina (3), Slachys annuus (3), 
Phalaris brachyatachifs (4 ~3), Pfi. paradoxa (4), Dipsaciis fullonum 
(4 — 3), Ammi majiis (4- 3), Picris hieracioides (4 3), Cyiwdon 

Dactylon (4), (Convolvulus arvensis (4), Triticum aeslivum (5). Lactuca 
Serriola (5), Torilis nodosa (5), (Cichorium Intybus (5), Xigella da- 
mascena (5), Lotus corniculalus (5), Saliyia Verbenaca (a). Erysinuinr 
cheiranthoides (5), Sherardia arvensis (5) und Sideritis montana (»5). 

Claviceps purpurea (5). 

Milchquarzkornchen, hell- und dunkelgraue Kalksliickcben, ziegelrote 
Sleinchen. karmiiirole, porphyrartige Steinchen, von (ilimmer durch- 
setzte Steinchen, grau-rotliche Marmorsteinchen, Kreide, hellgraue, 
kompakte Erdkliimpchen, Hruchstiicke von Schneckengehausen. 

Probe 3 (itaUenisch, ^Lombardei, yereiniuh^) : Plantago lanceolata 
(2“-l), Helminthia echioides (2), Setaria viridis (3 2), S. glauca 

(5). Trifolium pratense (3 2), Tr. supinnm (3 2), Lotus <ornicula- 

tus (3), Verbena officinalis (3), Prunella vulgaris (3), P. laciniata (5), 
Lolium perenne (4 3), Sherardia arvensis (4 — 3), Amarantus relro- 

flexus (4 — 3), Solanum nigrum (4), Rumex crispus (4), Phalaris para- 
doxa (5), Linaria Elgtiiie (5), (Chenopodium aJbutn (5), Panicuni 
sanguinale (5), Medicago lupulina (5), Polygonum lapathifoliuin (5), 
(Cuscuta racernosa (5) und (C. Trifolii (5). 

(iuarzkornchen, graue Sandsteinchen, griinliche Steinchen, rbtliche, 
porphyrartige Steinchen, Bruchstucke von Schneckengehausen, hell- 
graue Erdbrockchen. 

Probe 4 (italienisch, ^^Venetien, iiaturelh^): Helminthia echioides 
(2 - 1), Verbena officinalis (2 1), Lolium perenne (2), Plantago lan- 
ceolata (2), Prunella vulgaris (2), (Cichorium Intybus (3 2), (Cuscuta 

Trifolii (3 ~ 2), (C. racernosa (4), (Crepis setosa (3), Ammi majus (3), 
Daucus Carota (3), Setaria viridis (3), S. glauca (3), Rumex crispus 
(3), Picris stricta (4 -3), Trifolium pratense (4- 3), Tr. repens (4), 
Cynodon Dactylon (4 3) Anagallis arvensis (4), Convolvulus arven- 

sis (4), Potentilla argentea (5), Medicago lupulina (5), Lotus corni- 
culatus (5), Andropoyon halepensis, in Spclzen (5), Panicum (Cnis 


‘ Die Proben 2 — 5 wurden uns in verdankenswerter Weise von dcr Firnia 
E. Pini, Bologna, zur Verfugung gestellt, die Proben 6—13 von der Firma A. 
Fasolo, Bologna. 
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gain (5), Centaiirea sp. (5), Malva silvestris (5), Salvia Verhenaca (5), 
Sonchiis asper (5), Thrinoia hirta (5), l^olygomun lapathifolium (5), 
P. aviciiJarc (5) und Linaria Elaline (5). 

Zifgclrotc Slcinchcn, Quarzstiickrlien, Hriichstijcke von S(hiu*(*ken- 
gehausen, hclle Krdhrdckchen. 

Probe 5 (italienisch, »Veiietien, (tereinigi>) : IMantago laiu volata 
(2 1)» Loliurn perenne (H 2)« Trifolium pratense (3), Tv, supiniim 

(4) , Hiimcx crispus (3), Lotus oorniculatus (3), Helminthia echioides 

(3), (aiscula racemosa (4 3), Cichorium Intybus (4 3), Prunella 

vulgaris (4), Aimni majus (4), (3ieno))odium album (4), Setaria viri- 
dis (4), Salvia Verhenaca (5), Dipsaeus fullonum (5), Malva negleeta 

(5) und Silene vulgaris (5). 

Ziegelrole Steinchen, dunkle Kalksteinehen, graue Erdbrdekelien. 

Probe G (italienisch, »Nord Italia, Piemonte h ): Planlago lanceo- 
lata (2), r.otus eornieulatus (2), Setaria viridis (2), Trifolium ])ra- 
tense (3 2), Rumex crispus (3 2), Loliurn i)erenne (3), Silene vul- 
garis (3), S. dichotoma (5), Helminthia echioides (5), Malva silvestris 
(5), Sberardia arvensis (5), Prunella vulgaris (5), Cichorium Intybus 
(5), Polygonum aviculare (5) und Coronilla varia (5) 

Ouarzkbrnchen, ziegelrote und graue Steinchen, graue Erdkliimp- 
(hen. 

Probe 7 (italienisch, ^Sttrd Italia, Piemonte Ih): Plantago lanceo- 
lata (2), Tri folium pratense (2), Tr. repens (5), Rumex crispus (2), 
Loliurn perenne (2), I-otus corniculatus (3 2), Setaria viridis (3 2), 

Andropogon halepensis (4 3), Daucus (airota (4 3), Sberardia ar- 

vensis (4), Silene vulgaris (4), Polygonum aviculare (5), Stachys ar- 
vensis (5), Lbenopodium album (5) und Helminthia echioides (5). 

Dunkelbraune un<l dunkelgraue Kalksteinehen, ziegelrote Steiiu hen, 
Hrucbstucke von Muschelschalen, graue Hrdklumpchen. 

Probe S ( italienisch, ^Sord Italia, Lombardun): Plantaga lanceo- 
lata (2), Lotus corniculatus (2), Rumex crispus (3 2), Loliurn jie- 
renne (3 2), Trifolium iiratense (3), Tr. incarnatum (5), Setaria vi- 
ridis (4 3), Daucus ('arota (5) und Cichorium Intybus (a). 

(Juarzkiirnchen, graue Kalksteinehen, ziegelrote und braunrote Stein- 
chen, graue b'rdkliimpchen. 

Probe 9 (italieni.sch, >\ord Italia, Emilia h>: Rumex crispus (2 

1), Helminthia echioides (2), Plantago lanceolata (3 -2), Trifoliuni 
pratense (3), Tr. incarnatum (5), Lotus corniculatus (3), Prunella 
vulgaris (4), Picris stricta (5), Loliurn mulliflorum (5), Daucus C.a- 
rota (5) und Setaria viridis (5). 

(ilavicejis purpurea (5). 

(dashelle Quarzkornchen, graubraune Sandsteinchen, ziegelrote 
Steinchen, dunkelgraue, schwach blauliche Erdbrbckchen. 
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Probe 10 (italienisch, i^Nord Italia, Emilia Ih): Trifolium pratense 
(2), Tr, incarnatum (5), Plantago lanceolata (2), Lotus corniculatus 
(3 — 2), Helminthia echioides (3 — 2) Rumex crispus (3), Lolium pe- 
rcnne (4 — 3), Cichorium Intybus (4 — 3), Malva Alcea (5), Polygonum 
aviculare (5), Silene vulgaris (5), Agrostis alba (5), Centaurea Jacea 
(5) und Prunella vulgaris (5). 

Dunkelgrauc Kalksteinchen, Milchquarzkornchen, ziegelrote Stein- 
chen, graue, porosc Steinchen und graue Erdbrockchen. 

Probe 11 (italienisch, >Centro Italia, Umbria h): Plantago lanceo- 
lata (2), Lolium perenne (2). Helminthia echioides (2), Setaria viri- 
dis (3 — 2), Rumex crispus (3 — 2), Trifolium pratense (3—2), Sherar- 
dia arvensis (3), (Cichorium Intybus (3), Prunella vulgaris (3), Pha- 
laris paradoxa (4 3), MelUotus sulcatus (4)^, Malva silvestris (5), 

Lotus corniculatus (5), Centaurea solstitialis (5), Phleum pratense (5) 
und Daucus Carota (5). 

Hell- und dunkelbraune Kalksteinchen, ziegelrote Kornchen, ziem- 
lich kompakte, aschgraue Erdkliimpchen. 

Probe 12 (italienisch, ^Centro Italia, Umbria Ih): Plantago lanceo- 
lata (2 — 1), Rumex crispus (2), Trifolium pratense (2), Setaria glauca 
(3- -2), Lolium perenne (3), Cichorium Intybus (3), Helminthia echioi- 
des (3), Prunella vulgaris (3), Sherardia arvensis (4), Salvia Ver- 
benaca (5), Daucus Carota (5), Dipsaeus fullonum (5), Brassica Rapa 
c^mpestris (5), Hedysarum coronarium (5), Malva neglecta (5) und 
MelUotus sulcatus (5). 

Quarzkornchen, ziegelrote Steinchen, weisse und rotliche Marmor- 
stuckchen, graue Erdbrockchen. 

Probe 13 (italienisch, >Nord Italia, Veneto>): Plantago lanceolata 
(2), Rumex crispus (? — 2), Trifolium pratense (3), Tr. supinum (3). 
Tr, incarnatum (4—3), Prunella vulgaris (4 — 3), Helminthia echioides 
(4 —3), Hedysarum coronarium (4), Andropogon halepensis (4), Malva 
neglecta (4), M. Alcea (5), Setaria glauca (5), S. viridis (5), Centaurea 
Jacea (5), Cephalaria transsilvanica (5) und Lotus corniculatus (5), 

Graugrune Steinchen, dunkelgraue Kalksteinchen, weisse und rot- 
liche Marmorstiickchen, Bruchstiicke von Schneckengehiiusen, graue 
und graublaiiliche Erdkliimpchen. 

Probe H (italienisch) : Plantago lanceolata (2 — 1), Setaria viridis 
(2), S. glauca (5), Lotus corniculatus (3 — 2), Rumex crispus (3 — 2), 
Trifolium supinum (3 — 2), Tr. pratense (3), Tr. repens (4), Tr. incar- 
natuni (4), Prunella vulgaris (3), Helminthia echioides (3). Cichorium 
Intybus (3), Sherardia arvensis (3), Polygonum aviculare (4), Andro- 
pogon halepensis (4), Malva silvestris (4), Ammi majus (4), Galeopsis 

’ Der Same von MelUotus sulcatus kann im enthiilsten iSustand hisweilcn 
leicht verwechscit werden mit dem Samen von Melilotus indicus, der cha- 
rakteristisch ist fiir tiberseeischc Luzerne (besonders fiir argentinische und 
Kap-Luzerne). 
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Ladanum (4), Arthrolohium .srorpioit/es (5), Amarantiis retroflexiis (5), 
Torilis nodosa (5), T. arvensis (5) und Centaurea solstitialis (5). 

Eckige Kalkstcinchen von graiibrauner und rosaroter Farbe, ziegei- 
role Sleinchen, graue, kornpakle Erdkliimpchen. 

Probe 15 (itolienisch) : Helminthia echioides (21), Plantago lan- 
ceolata (2 -1), Prunella vulgaris (2 — 1), Rumex crispus (2 -1), Tri- 
folium pratense (2), 7>. ,sMpz/i«/n (4), MelUotus sulcatus (2), Cichorium 
Intybus (2), Centaurea solstitialis (2), Hedysarum coronarium (3—2), 
Lotus corniculalus (3). Lolium perenne (3), Setaria viridis (3), Bras- 
sica Rapa campestris (4 3), Malva silvestris (4), M. inoschata (5), 

Arthrolohium scorpiodes (4), Polygonum aviculare (4), Phalaris pa- 
radoxa (4), Sherardia arvensis (4), Agroslis alba ( 5 ). Picris stricta 
(5), Galeya officinalis (5), Medicago lupulina ( 5 ), M. hispida (5), 
Stachys annuus ( 5 ), Anlhcmis Cotula ( 5 ), Torilis nodosa ( 5 ), Lathy- 
rus Aphaca (5), Convolvulus arvensis ( 5 ) und Chrysanthemum sege- 
tiim (5). 

(iraue Kalksteinehen, weisse und graugelbe Marmorstuekehcn, zie- 
gelrote Steinehcn, Bruehstucke von Schneekengehausen, graue Erd- 
brbekehcn. 

Probe lit ( italienisch) : Plantago lanceolata (2 1), Trifolium pra- 

lense (2—1), 7>. supinum (5), (jchorium Intybus (2- 1), Helminthia 
echioides (2), Lolium perenne (2), Setaria viridis (2), Rumex crispus 
(3 2), Prunella vulgaris (4 3), Phalaris parodoxa (4), Medicago 

lupulina (4), Sherardia arvensis (4), Lotus corniculatus (4), Stachys 
annuus (4), Caleopsis Tetrahit (4), Polygonum aviculare (4), Hedy- 
sarum coronarium (5), Arthrolohium scorpioides (5), Atriplex patu- 
lum (5), Malva silvestris (5), Ononis rotundifolia (5), Alopecurus 
myosuroides (5) und Torilis nodosa (5). 

Weisse und graue Kalksteinehen, ziegelrote Sleinchen. graue Erd- 
brbekehen. 

Probe 11 ( italienischt : Rumex crispus (2 1), Plantago lanceolata 

(2 1), Setaria viridis (2), S. italica (4), S. glauca (5), Trifolium pra- 

lense (2), Tr. liybrrdum (3 2), Tr. incarnatum (4—3), Tr. repens 

(5), Silene vulgaris (3 2), S. dichotoma (4), Prunella laciniata (3), 

P. vulgaris (4), Polygonum aviculare (3), P. lapalhifolium (4), Ana- 
gallis arvensis (3), (achorium Intybus (3), Helminthia echioides (3), 
Centaurea solstitialis (43), Linum usitatissimum (4), I.olium perenne 
(4), Verbena officinalis (4), Lotus corniculatus (5), Daucus ("arota 
(a), Panicum Crus galli (5) und Sherardia arvensis (5). 

Von (ilimnier durchsetzte Steinchen, ziegelrote Sleinchen, Quarz- 
kdrnchen und braune Erdbrdckchen. 

Probe IS (italienisch) : Helminthia echioides (2 1), Rumex crispus 

(2 1), Lolium perenne (2), Prunella vulgaris (3—2), Trifolium pra- 

tensc (3~ 2), Tr, supinum (S 2), Setaria viridis (3), S. italica (5), 
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MaJva silvcstris (3), Plantago lanceolata (3), Iledi/sarum coronariiim 
(3), Cichoria Intyhus (3), Centaiirea solstitialis (4—3), Polygonum 
avirulare (4), Picris stricta (5), Phalarh paradoxa (5), Lotus angustis- 
siiniis (5) uiid Sherardia arvtMisis (5). 

Kalkstiickrhen, Marmorsteinchen, Quarzkdrncheii, graue Krdbrock- 
chcn. 

Weitere Listen siche Lit. No. 1, Bd. IL S, 96; No. 103, S, 8/11; No. 
92 und No. 43, S. 403 und S. 414. Vgl. ferner Lit. No. 65; No. 26, S. 
63/65, No. 34; No. 82 und [No. 3(5, Vol. 9, S. 4(5/47 & 52]. 

III. Luzenie spaniseher Herkunft. 

Bci der spanischen Luzerne muss scharf unterschieden wer- 
den zwischen Nord- und Siidspanien. Die n o r d s p a n i s e h e n 
Herkunfte (Bilbao-, Aragon-Luzerne) stehen in jeder Beziehung 
der Provencer- und der italienisehen Luzerne sehr nahe und 
haben sich fiir den Anbau in Milteleuropa ebenfalls bewiilirl. 
Anders dagegen die s ii d s p a n i s e h e n Provenienzen (Mur- 
cia-, Alicante-, Totana-Luzerne). Diese gehbren, ^vie die argen- 
tinische, die siidafrikanische und die Turkestaner-Luzerne, zum 
Luzernelypus der Steppengebiele, fallen bei tins angebaut leichl 
verschiedenen Pilzkrankheiten zuin Opfer. sind nicht winlerfest 
und liefern nur geringe Ertrage. Piefkr (Lit. No. 88, S. 36) be- 
lonl m. E. init Recht, dass die unbewusste Aussaat dieser, in ge- 
wissen Jahren auf dem Markt stark vertretenen Herkiinfte Schuld 
an manchcm Misserfolg tragt, der dann kurzerhand dem Boden 
zur Last gelegt wird. 

Der Unkrautbesatz dcr spanischen Luzerne slimmt weitgehend 
mil deinjcnigen der siidfranzosischen und der italienisehen 
iiberein. Auffallend haufig — wenn auch nicht immer * und 
in verhiiltnismassig grosser Zahl finden sich in der Luzerne spa- 
nischer Herkunft Samen von Amnii majns \or. Das (iesamtl)ild 
der Unkrautflora, unter Beriicksichtigung der mineralischen Bei- 
mengungen, insbesondere -- wenn vorhanden - - der von Gkntnkk 
(Lit. No. 38) stark betonten, sehr charakteristisehen Brock- 
chen Steppenerde von rotlicher, gelblicher oder grauer Farbe, 
ermoglicht dem erfahrenen Analytiker in den nieistcn Fallen, 
die Luzerne spanischer Herkunft von der siidfranzosischen zu 
unlerscheiden. Gleich der italienisehen ist auch die spanische 
Luzerne eher arm an ausgesprochen mediterranen Unkrautern. 
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Sie lasst sich aber von ihr, wie schon Lakon (No. 65) hervorhel)t, 
meist leicht (lurch das Fehlen einiger fiir die ilalienische Proveni- 
enz bcsonders charukteristischcn Unkraiitsamen, ^vie Hedysariim 
coronariuniy Trifolium snpinum, Phalnris paradoxa, Lotus orni- 
thopodioides u. a. in. untcrscheidcn. 

Obwohl es mil Kiicksichl aul* den ganz verschiedenen Anbau* 
wert der slid- und der nordspanischen Luzerne angezeigl isl, 
diese beiden Provenienzen scharf auseinanderzuhallen, fehlen 
heule noch die sieheren Unlerlagen und die notige Krfahrung, 
urn die nahcre Herkunfl spanischer Luzernesaalen an der Ware 
selbsl ennitteln zu konnen. 

Kinen Kinblick in die Zusaininensetzung der Unkraulflora \on 
Luzernesaalen spanischer Herkunfl indgen folgende Beispiele 
gewahren. 

Prohv / (sildspanisch. lUvhc bei Alicaiitey>) : Plantago lanceolatii 
(1), (achorium Intybiis (2 1), Verbena officinalis (2 1), Ciisciita 

Trifolii (2 1), Atriplex patuluni (2 1), Trifoliuni pralense (2)» Ammi 

majus (2), Antheinis (lotula (2), Ilelminthia echioides (,'l 2), Daueus 

(airola (3 2), Polygonum aviculare (3), Anagallis arvensis (3), Lina- 

ria Hlatine (3), Torilis nodosa (3). T. Anlhrisciis (4 3), Ontaurea 

Jacea (4 3). Setaria viridis (4 3). S. glaiica (5), Phleum pralense 

(4), (iaiium .Mollugo (4), Kr>siniuin cheiranthoidcs (4), Crepis virens 

(4) , Soncliiis asper (5), Antheinis (’otula (5), Cynodon Dactylon (5), 
Loliimi perenne (5), Medicago lupiilina (5), Prunella vulgaris (5), 
Lotus corniculalus (5), Panicuin sp. (5), Chenopodiuin polysjiermum 

(5) . Corouilla varia (5) und Arthrolobium scorpioides (5). 

(lias- und Milchquarzkbrnchen, Bruchstiicke von Schneckengehau- 
sen, schwarze Steinchen, gelbliche Kalksteinchen und Kliimpchen rdt- 
licher. in 10*^iger Salzsiiure stark aufbrausender Steppenerde, die 
beirn Druck in ein feines. staubforniiges Pulver zerfallen. 

Probe 2 ( siidspaniscb, »Tolanaj(^>: Polygonum aviculare (2), Setaria 
viridis (4), S. glauca (5), Trifoliuni pralense (5). Trifolium striatum? 
(5). Panicum sanguinale (5), Vulpia bromoides (5) und Chenopo- 
dium album (5). 

Rbtliche Kalksteinchen, schwarze Steinchen, rolliche Erdbrockchen 
(Steppenerde). 

Probe 3 (spanisch) : Ilehuinthia echioides (2), Setaria viridis (2), 
S. glauca (4 3), LJienopodium album (4 — 3), Ruinex crispus (4- 3), 

Polygonum aviculare (4). Torilis nodosa (4), Lepidium campeslre (4) 
Picris stricta (4), Atnmi inajus (4), Prunella laciniata (4), Silene vul- 
garis (5), Plantago lanceolata (5). Lotus corniculatus (5), Sherardia 
arvensis (5) und Daueus L.arota (5). 
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Weisse, rotliche und schwarze Steinchen, rotlielie Quarzkornchen. 
rotliche Erdbrockchen. 

Probe k (nordspanisch) : Setaria viridis (2), Torilis arvensis (3 -2), 
Polygonum aviculare (3), Rumex crispus (4 - 3), Medicago lupulina 
(4 — 3), Plantago lanceolata (4—3) und Trifolium pratense (4). 

Graue und gelbliche Steinchen, Glasquarzkornchen, Bruchstiicke von 
Schneckengehausen, Klumpchen rotlicher Steppenerdc. 

Probe 5 (nordspanisch) : Setaria viridis (1), Centaurea solstitialis 
(3 — 2), Torilis arvensis (3), Ammi nmjus (4 — 3), Polygonum avicu- 
lare (4), Rumex crispus (4), Plantago lanceolata (4) und Helminthia 
echioides (4). 

Graue, ziemlich stark abgerundete Steinchen, dunkel rotbraune 
Steinchen, dunkle und hellere Kalkstcinchen, graue bis graurbtliche 
Erdkliimpchen. 

Probe 6 (nordspanisch) : Setaria viridis (2 — 1), S. glauca (2), Tri- 
folium pratense (2 — 1), Tr. fragiferum (5), Tr. arvense (5), Helmin- 
thia echioides (2 — 1) Rumex crispus (2 — 1) Polygonum aviculare 
(3 — 2), Ammi majus (3—2), Andropoyon halepensis (3), Torilis ar- 
vensis (3), J\ nodosa (4 — 3), Lotus corniculatus (4), Plantago lan- 
ceolata (4), Centaurea solstitialis (5), Chenopodium album (5), Lepi- 
dium campesfre (5), Panicum sp. (5), Prunella vulgaris (5) und P. 
laciniata (5). 

Milchquarzkornchen, schwarze Steinchen, Bruchstiicke von Muschel- 
schalen und von Schneckengehausen, graue und graurbtliche Erd- 
brbekehen. 

Probe 1 (nordspanisch, > Aragon?^): Trifolium pratense (1), Cicho- 
rium Intybus (2—1), Rumex crispus (2), Polygonum aviculare (4 3), 

Chenopodium album (4), Thrincia hirta (4), Lactuca Serriola (4), 
V'erbena officinalis (4), Lotus corniculatus (4), Torilis nodosa (5), 
Lepidium Draba (5) und Potentilla sp. (5). 

Bruchstiicke von Schneckengehausen, graurbtliche Erdkliimpchen. 

Probe H (nordspanisch, ^Aragom) : Ammi majus (2 1), Setaria 

viridis (2 — 1), S. glauca (2), Rumex crispus (2), Helminthia echioides 
(2), Panicum sanguinale (3- 2), P. Crus galli (3 2), Lotus cornicu- 
latus (3 — 2), Cichoriiim Intybus (3- 2), Polygonum aviculare (3 2), 
(Chenopodium alburn (3—2), Atriplex patulum (3 2), Anagallis ar- 

vensis (4 — 3), Plantago lanceolata (4 -3), Arnarantus retroflexus 
(4 3), Anthemis Cotula (4 — 3), Verbena officinalis (4 3, Torilis 

nodosa (i), T. arvensis (5), Cuscuta racemosa (4), Daucus (Carota (5), 
Salsola Kali (5), Arthrolobium scorpioides (5), Linaria Elatine (5),, 
und Andropoyon halepensis (5). 

Quarzkbrnchen, graue Marmorstiickchen, rote Steinchen, Bruchstiicke 
von Muschelschalen, graue bis graurbtliche Erdbrockchen. 

Probe 9 (nordspanisch): Setaria glauca (2 — 1), (Chenopodium al- 
bum (2), Ammi majus (2), Lotus corniculatus (2), Atriplex patulum 
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(3- 2), Trifolium pratcnse (3 — 2), Rumex crispus (3 — 2), Polygonum 
aviciilare (4— 3), P. Persicaria (5), Panicuin Crus galli (5) und Plan- 
tago lanceolata (5). 

Graubraune SteinchtMi, Bruchslucke von Schneckengehausen, rbl- 
liche Erdbrockchen (Stcppencrde). 

Probe 10 (spanisch) : Helminthia echioides (2 -1), Lotus cornicu- 
latus (3—2), Selaria viridis (3), Centaurea solstiiialis (3), Arthrolo- 
bium scorpioides (4 — 3), Plantago lanceolata (4—3), Prunella vulga- 
ris (4), Chenopodium album (4), Picris stricta (5), Cichorium Inty- 
bus (5), Rumex crispus (5), Ammi majus (5) und Chenopodium al- 
bum (5). 

Quarzkbrnchen, rotliohe und graue Kalkstiickchcn, Bruchstiicke von 
Schneckengehausen, graue und rotlichgraue Erdbrockchen. 

Probe 11 (sp(tnisch) : Selaria viridis (2 — 1), S. glauca (2), Cicho- 
rium Inlybus (2), Lotus corniculalus (2), Ammi majus (3 — 2), Trifo- 
lium pralense (3 ™ 2), Tr. repens (5), Chenopodium alburn (3 — 2), Ru- 
mex crispus (3), Plantago lanceolata (3), Helminthia echioides (3), 
Torilis nodosa (4 3), T. arvensis (4 — 3), Polygonum aviculare (4 — 3), 

Medicago lupulina (4), Silene dichotoma (4), Cynodon Dactylon (4), 
Lepidiuni canipestre (5), Amarantus retroflexus (5), Centaurea sol- 
stitialis (5). (mscuta arvensis (5), Arthrolobium scorpioides (5), She- 
rardia arvensis (5), Phleum pratcnse (5) und Picris stricta (5). 

Milchquarzkdrnchen, hellgraiie Kalkstcinchen, graue und griinlichc 
Steinchen, Bnichstucke von Schneckengehausen, graurotliche Erd- 
klunipchen (Steppenerde). 

Weitere 1-isten siehe Lit. No. 38 und No. 98, S. 6. Vgl. ferner Lit No. 
fU und ;No. 36, Vol. 9, S. 50/53]. 

Die von Stkblkr (Lit. No. 98) im Vcrgleich zu sudfranzosischer 
angebaute Murcia- und Bilbao-Luzerne wies nach den Fcsl- 
slellungen von Volkart folgende Unkrautsanien auf: 
Murcia-Luzerne (siidspanisch) Bilbao-Luzerne (nords])anisch) 

Hordcuin vulgare Plantago lanceolata 

Torilis nodosa und Setaria viridis 

Polygonum aviculare. Rumex obtusifolius 

Arthrolobium scorpioides 
Andropogon halcpcnsis 
Ammi majus 
Setaria glauca 
Cichorium Intybus 
Daucus Carota 
Helminthia echioides und 
Polygon u 111 1 apat hi f ol i uni . 
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IV. Luzerne mitteleuropftisH^her Herkunft. 

Die Luzerne mitteleuropaischer Provenienz, der Irotz ihrer 
Vorziige nur lokale Bedeutimg zukoninit, zeichnet sich aus durch 
ganziiches Fehlen typisch miltaglicher, bezw. osteuropaischcr 
Unkraulsamen. 

Wie sich ihr Unkrautbesatz zusamniensetzt, zeigen nach- 
slehende Untersuchungsergebnisse. Es fanden sich vor in 

Probe 1 (imtteleiiropdisch, Thiiringen) : Chenopodiiuii album (1), 
Anthem is Cotiila (4 3), Polygonum Pcrsicaria (4), P. lapathifolium 

(5), Lapsana communis (4), Oepis biennis (4), Papaver somniferum 

(4) , Amarantus retroflcxus (5), Melandrium dioecum (5), Cerastium 
caespitosiim (5), Sonclius aspcr (5) und S. arvensis (5). 

Klcine Kalksleinchen, ziegelrotc Steinchen, graubraune Knlbrdck- 
chen. 

Probe 2 ( milteleuropdisch, frdnkisch) : (ialium Mollugo (2 l),lMan- 
tago lanccolata (2), Atriplex patulum (3), Sinapis arvensis (3), Poly- 
gonum aviculare (3), Trifoliuin repens (4 3), Tr. pratense (5), Tr. 

hybridum (5), Lhenopodium album (4), Lotus corniculatus (5). ('on- 
volvulus arvensis (5) und Tlilaspi arvense (5). 

Diinkelgraue und schwarze, in 109figer Salzsaure nicht aufbrausen- 
de Steinchen, daneben auch weissliche, kalkhaltige und graubraune 
Steinchen; graue, kaikhaltige und hellbraune, in Salzsaure nicht auf- 
brausende Erdbrdckchen. ^ 

Probe 3 (miHelenropaisch, frdnkisch) : Plantago lanccolata (2), ('he- 
nopodiiim album (2), Torilis arvensis (3), Atriplex patulum (3), (la- 
lium Aparine (3), Ihmcus ('arota (4), Silene vulgaris (4), I.otus corni- 
culatus (4), Trifoliiirn pratense (4), Tr. repens (5), F*estuca rubra (4), 
Picris hieracioides (5). Salvia pratensis (5), Lolium pereniu* (5), I., 
temuleiitum (5), Phleum pratense (5), Linum usitatissimum (5), Po- 
lygonum aviculare (5), P. (k)n volvulus (5), P. Persicaria (5), Lon- 
ringia orientalis (5), Rumex Acetosella (5), Sherardia arvensis (5), 
('irsium lanccolaturn (5), Melandrium album (5), Pimpinella saxifraga 

(5) und ("entaurea Jacea (5). 

Probe ) ( mitieleuropdisch, mdhrisch) : Plantago lanccolata (2), Dau- 
cus ('arota (2), Phacelia tanacetifolia (3 2), Onobrychis sativa (4 3), 

Stachys annuus (4 3), (^hcnopodium album (4- 3), Melandrium noc- 

tiflorum (4 3), Setaria viridis (4), Bupleururn rotundifolium (4), Tri- 

folium pratense (4), Brassica Rapa campestris (4), Polygonum avicu- 
lare (5), Phleum pratense (5), Reseda lutea (5), Anagallis arvensis 
(5), (leranium molle (5) und Myosotis arvensis (5). 

In einer weiteren, 705 gr. schweren Probe dieser Parlie fanden sich 
neben den erwahnten Arten noch vor: 

Sinapis arvensis (3 2), Silene vulgaris (5), Coronilla varia (5), Lo- 
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tiis corniculatus (5), Aiilhyllis Vuliieraria (5), Trifoliurn hybridum 
(5), und Medicago lupulina (5). 

Probe D (mitieleuropaisch, mdhrisch) : Plantago lanceolata (2 — 1), 
(lalhirn Mollugo (2 1), Stellaria media (3 — 2), Loliurn perenne (3), 

Chenopodium album (3), Carduus acanthoides (4—3), Polygonum 
aviculare (4 — 3), P, Persicaria (5), Setaria viridis (4 — 3), Trifolium 
pratense (4), Tr. repens (5), Lotus corniculatus (5), Carum Carvi (5), 
Anthemis arvensis (5), Rumex crispus (5), Dactylis glomerata (5) 
und Cirsium arvense (5). 

(Iraubraune Kalksteinchen, schwarze, mehr oder weniger kubische 
Stcinchen, ziegelrote Steinchen, graue und dunkelgraue Erdbrdckchen. 

In einer weiteren, 635 gr. schweren Probe der gleichen Partie fan- 
den sich ausser den erwiihnlen Arten noch vor Korner von Daucus 
Ctiroia (5). 

Probe 6 ( tschechisch) : Setaria viridis (2), S. glauca (4), Chenopo- 
druni album (2), Panicum miliaceum (3 — 2), Plantago lanceolata (3), 
Reseda lutea (3), Melandriiim noctiflorum (4), M. dioecum (5), Poly- 
gonum Persicaria (4), P. aviculare (4), Galium Mollugo (5), Atriplex 
hastatum (5), Melilotus albus (5), Xigella arvensis (5), Cichorium In- 
lybiis (5), Slierardia arvensis (5) und Carduus acanthoides (5). 

(^uarzkdrnchen, ziegelrote und dunkelgraue Steinchen, Steinkohlen- 
stiickchen, graue Krdbrdckchen. 

Probe 7 ( tschechisch) : Setaria viridis (2 -1), Melandriiim nocti- 
florum (3 2), M. dioecum (4- 3), Silene dichotoma (4 — 3), ('heno- 

podium album (4), Plantago lanceolata (4), Rumex crispus (5), Arc- 
tium Lappa (5), Polygonum aviculare (5), Trifolium incarnatum (5), 
Lotus corniculatus (5), Reseda lutea (5) und Sinapis arvensis (5). 

Mehr oder weniger abgerundete Quarzkornchen, graue Kalkstein- 
chen, kompakte, schwarze Erdbrockchen. 

Probe S (tschechisch) : Setaria viridis (2), S. glauca (5), ("henopo- 
dium album (2), Plantago lanceolata (3), Panicum miliaceum (3), Re- 
seda lutea (4), (jchorium Intybiis (4), l^olygonum aviculare (4), Dau- 
cus (^arota (5), C.oronilla varia (5), Lotus corniculatus (5), Bupleu- 
rurn rotundifoliuin (5) und (^arum (]arvi (5). 

(iraue Kalksteinchen, Kreidestiickchen, ziegelrote und schwarze 
Steinchen, Rruchstucke von Schneckengehausen, graue Erdbrockchen. 

Probe 9 (tschechisch) : (Chenopodium album (2 -1), Plantago lan- 
ceolala (2), Setaria viridis (2), S. glauca (4- -3), S. italica (4), Reseda 
lutea (3), Panicum miliaceum (4—3), Melandriiim noctiflorum (4—3), 
Sinapis arv^ensis (4), Galium Mollugo (4), Polygonum aviculare (4), 
.Picris hieracioides (5), Loliurn perenne (5), Daucus Carota (5) und 
Atriplex patulum (5). 

Milch- und Glasquarzkornchen, belle Kalksteinchen, ziegelrote Stein- 
chen, graue und dunkelgraue Erdklumpchen. 


18 
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Probe 10 (tschechisch) : Setaria viridis (2 — 1), Chenopodium album 
(2), Melandrium dioecum (2), Silene dichotorna (3), Plantago lanceo- 
lata (4 — 3), Reseda lutea (4), Anagallis arvensis (4), Galluin Aparine 
(5), Cichorium Intybus (5), Lotus corniculalus (5) und Sinapis ar- 
vensis (5). 

Ziemlich abgerundete Milchqiiarzk6rnch(Mi, vereiiizeJte graue und 
viele schwarze, ziemlich kompakle Erdbrockchen. 

Probe 11 (tschechisch) : Setaria viridis (2), Chenopodium album 
(3 — 2), Plantago lanceolata (3), Atriplex patulum (4), Polygonum 
Persicaria (4), P. aviculare (4), Reseda lutea (4), Panicurn miliaceum 
<4) und Chaerophyllum temuluni (5). 

Glas- und Milchquarzkdrnchen, Kalksteinchen, schwarze Stein- 
chen, graue Erdbrockchen. 

Probe 12 (tschechisch) : Setaria viridis (2 1), ('dienopodium album 

(2), Plantago lanceolata (4- 3), Polygonum aviculare (4--3), Chaero- 
phyllum temulum (4), Trifolium pratense (5), Silene dichotorna (5), 
Melandrium dioecum (5) und Setaria glauca (5). 

Glas- und Milchquarzkornchen, dunkelgraue Steinchen, hellgraue und 
dunkelgraue bis schwarze Ei'dbrockchen. 

Weitere Listen siehe Lit. No. 98, S. 4; No. 3, C V, S. 121/23; No. 97, 
S. 278 und No. 43, S. 404 & 409. Vgl. feriuer Lit. No. 41; No. 70, No. 
77 und No. 78, sowic [No. 36, Vol. 9, S. 33/30 j. 


V. Luzerne osteuropaiseher Herkiiiift. 

Die osteuropaischen Staaten nehmen grossen Anleil an der 
Versorgung des Weltinarktes niit Luzernesaatgut, so besonders 
Vngariiy Rumanien^ J ugoslauien und in neuerer Zeit aiich Ihil- 
garien. In gulein Ruf stehen naiiienllich die ungarischen, ruina- 
nischen und jugoslavischen Herkiinfte; aber auch die bulgari- 
schen und die sudrussischen Provenienzen, die in den an unse- 
rer Anstalt durchgefiihrtcn Anbauversuchen auf ihre Eignung 
fiir initteleuropaische Verhaltnisse gepriifl wurden, ergaben 
gule bis sehr gute Resullale. 

Die Bestiminung der Herkunft osteuropaiseher Saatware isl, 
wie schon Stebler (Lit. No. 2) hervorhob, init grossen Schwierig- 
keiten verbunden und lasst sich nichl immer in befriedigender, 
detaillierler Weise vollziehen. Es hangt dies damit zusammen, 
dass sowohl die mittel- und die osteuropaische, als auch die 
Unkrautflora der einzelnen Landesteile und Staaten Osteuropas 
ganz alimahlich ineinander iibergehen. Irn Siiden und Sudosten 
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dieses ausgcdehnten Rauines koniiten sich sogar inanche medi- 
terrane Unkrauter einbiirgern und akklimalisieren. Am beslen 
zum Ziele fiihren bei der Beslimmung osteuropaischcr Saalen 
die Beachtung aller in der untersuchten Probe enihaltenen Bei- 
mengungen, d. h. das Gesamtbild der fremden Bestandleilc, und 
zweckentsprechende Vereinbarungen der inleressierten Kreise, 
wie sie z. B. am Inlernationalen Kongress in Wageningen gelrof- 
fen wurden (Lit. No. 41, S. 88). 

Typiseh fiir Luzernesaalen osteiiropiiiseber Herkiint’t siiul: 

1. das vollslandige Fehlen von Samen mediterraner Arlen, 

wie Arthrolohiiim scorpioides, Amnii majiis. Trifolium su- 
pinuni, Lotus ornithopodioUleSy PUinUujo suffruiicosa, (leu- 
taureu aspera, Phfdaris parndoxa, Scabiosa mariiima, S(d- 
via Verbenaca, Torilis nodosa, Melilotus sulcatus, ferner 
(lentaurea solstitialis, H el min thin echioides, (lephalaria 
transsHvaniea. Heliolropiiim eiiropaeiim, Reseda Phyieu- 
ma, Linaria Elatine usw. Die seebs Iclztgenannten Arlen 
kcinnen zwar gelegentlich auch in Saatgul aus ()steuroj)a 
aullrelcn: in diesen Fallen handelt es sich aber meistens 
nicht um Saalware echler einheimischer Sorten, sondern 
iiiii noch nicht akkiimalisierien Nachbau mittaglicher Pro- 
\enienzen. Aus diesem (irunde wcrden auch Luzernesaa- 
len, die Samen \on Helminthia echioides, (lentaurea solsti- 
iialis etc. enlhallen, \on der staatlichen Samenkonlrolle in 
Budaj)est nicht plombierl (Lit. No. 8, li (18 14), S. 88). 

2. das Fehlen von Samen typisch amerikanischer Unkrauter, 
wie Panicam cnpillare, P. dichotomum, Plantago Rugelii, 
P. aristata, P. rhodosperma, Dracoce]>halum parviflorum, 
Pasj)alum ciliatifolium. Ambrosia artemisiaefolia^ etc. 

3. das Vorkommen von Samen warmeliebender und konti- 
nentales Kliina bendligender Arlen, wie Silene dichoiomn. 
Hibiscus Trionum, Hyoscganms nUjer, Glauciiim cornicu- 
latuniy Trigonella Hesseriana^ Rrassica jiinceay Salvia sil- 
vestris, S. nemorosa^ S. verticillata, S. Aethiopis, Rumex 
odontocarpus, (lentaurea maculosa ssp. micranthos, (1, pan- 
nonica, (Ionium maculatum, Lythriim Hyssopifolia, Solanum 

* Nach (i. Lengyei. Irilt Ambrosia artemhiaefolia seit cinigen Jahren auch 
in lingarn als Unkraut auf und hat sich dort stark vermehrt. 
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nigrum, Nigella arvensis, Delphinium Consolida, Galium, 
tricorne, Leonurus Marrubiastrum, Anthemis austriaca, 
A. ruihenica, Berteroa incana, Bupleurum teniiissimuni, 
Sideritis montana, Cephalaria transsilvanica, Scleranthus 
annuus, Coronilla varia, Galega officinalis, Crepis tectorum. 
Allium angulosum, Lappula echinata, Echiam vulgare. Pa- 
paver somniferum, Panicum Crus galli, P. miliaceum, P. 
sanguinale, P. Ischaemum, Vaccaria pyramidaia. Trifolium 
striatum, Tr. parviflorum, Camelina Alyssum, C. saliva, (L 
microcarpa, Amarantus retroflexus, Stachys annuus, Seta- 
ria glauca u. a. m. 

4. das oft Starke Vorvvalten der Panicum- (P, miliaceum, P. 
Crus gain, P. sanguinale, P. Ischaemum ) und Setaria-Jiricn 
(S, italica, S. glauca & S, viridis), 

5. das haufige Auftreten von Schwarzerde (Tschcrnosem) . 

Wie die Unkrautflora der im Handel kursierenden osleiiropai- 

schen Luzernesaaten im allgemeinen zusarnniensetzt ist, zeigen 
nachstehende Beispicle. 


a. Ungarische Luzerne, 

G. Lengyel, der Vcrfasser einer wertvollen Arbeit betreffcnd 
die Herkunftsbestimmung des ungarischen Luzernesarnens, rech- 
net zu den Leitarten dieser Provenienz folgende, dcr Haufig- 
keit ihres Vorkomrfiens nach geordnele Unkrautsamen : 

»Conium maculatuni L., Echinospernium Lappula Lehin. (=r Lap- 
pula echinata Gilib.), Solanum nigrum L., Centaurea pannonica 
(Heuff.) Sinik., Ballota nigra L., Coronilla varia L., Hurnex stenophyl- 
lus Led. (=: R. odontocarpus Sandor), Hibiscus Trionum L., Hupleii- 
rum tenuissimum L., Centaurea raicranlhos Gin. (=: C. maculosa Lam. 
ssp. micranthos [Grnel.] Gugler), Nigella arvensis L., Glaucium corni- 
culatum (L.) Curt., Salsola Kali L., Sideritis montana L., Salvia ver- 
ticillala L., Hyoscyamus niger L., Delphinium (lionsolida L., Atriplex 
litorale L., Salvia nemorosa L., Trifolium parviflorum Ehrh., Tri- 
gonella Besseriana Ser.» 

Zu den wichtigsten B e g 1 e i t a r t e n, die mindestens in 50 % 
der Luzerneproben ungarischer Provenienz vorkommen, zahlt 
Lengyel : 

:^Plantago lanccolata L., Setaria viridis (L.) R. el Sch., Cichorium 
Intybus L., Chenopodiura album L., Trifolium pratensc L., Lolium 
perenne L., Setaria glauca (L.) P. B., Polygonum aviculare L., Echi- 
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nochloa Crus galli (L.) R. et vSch. (= Panicum Crus galli L.), Daucus 
Carola L., Stachys annua L.» 

Nach diescin Autor ist der Luzerncsamen aus Transdanubien 
hinsichtlich Qualitat und Anbauwerl denijenigen der Tiefebene 
nicht ebenburtig. Er soil auch nicht so winlerhart und weniger 
ausdauernd sein. Der Grund hierfiir liegt nach Lengyel teils in 
den ungunstigeren Siandortsverhaltnissen, teils in der ausge- 
dehnten Vcrwendung von Saatgut siideuropaischer Herkunft. 
Nach genanntcm Autor lasst sich jedoch das Luzernesaatgut aus 
Transdanubien von denijenigen der Tiefebene leicht an seiner 
Unkrautflora unterscheiden. Diese ist gckennzeichnet durch das 
Fehlen oder das seltene Vorkommen von Ramex odontocarpus^ 
Hibiscus lyionum, Bupleumm tenuissimum^ Rumex limosus, 
GIducium corniculatiim, Salsola Kali, Leonurus Marrubiastnim, 
Salvia verticillaia, Hyoscyamus niger, Chenopodium glauciim, 
Lythrum Hyssopifolia, Trifolium striatum, Salvia nemorosa, Tri- 
folium parviflorum, Trigonella Resseriana u. a. m. Auch ein- 
zelne typische Begleitartcn der ungarischen Luzerne, wie Setaria 
viridis, Panicum Crus galli, Echium vulgare, Thlospi arvense, 
usw, treten in der transdanubischen Luzerne inehr in den Hin- 
tergrund, wahrend Plantago lanceolata, Trifolium pratense, Ci- 
chorium Intybus und Daucus Carota an Haufigkeil und Menge 
zunchmen. 

Cher die norinale Zusammenselzung dcr Unkrautflora des 
ill! Handel kursierendcn Luzernesaatgutes ungarischer Herkunft 
geben nachfolgende Untersuchungsergebnisse iveiteren Auf- 
schluss. 

Probe 1 (iingarisch) : Rumex crispus (2 — 1), Setaria italica (2), 
S. viridis (3 2), ("ichorium Intybus (2), UJienopodiuin album (2), 

Polygonum aviculare (3), l\ Persicaria (4), P. lapathifolium (4), 
Andropogon halepensis (4- 3). Trifolium pratense (4—3), Prunella 
vulgaris (4), Amarantus retroflexus (4), Panicum miliaceum (4), Hi- 
biscus Trionum (5), Ontaurea Jacea (5), Brassica Rapa campestris 
(5), Stachys annuus (5), Galium Mollugo (5), Cephalaria transsilva- 
nica (5), Plantago lanceolata (5) und Coronilla varia (5). 

Quarzsteinchen, kantige Kalksteinchen, schwarze Steinchen mit 
rnuscheligem Bruch, weissc Kalksteinchen. 

Probe 2 (ungarisch) : Setaria italica (2—1), S. viridis (2), Rumex 
crispus & R. obtusifolius (2 — 1), Cichorium Intybus (2), Prunella vul- 
garis (3), Polygonum aviculare (3), P. Persicaria (5), Amarantus re- 
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troflexus (4 — 3), Torilis arvensis (4 — 3), Conium maculatum (4 — 3), 
Chenopodium album (4), Verbena officinalis (4), Plantago lanceolata 
(4), Echium vulgare (4), Delphinium Consolida (5), Melandrium noc- 
tiflorurn (5), Centaurea solstitialis (5), Loliiiin perenne (5), Brassica 
Rapa campestris (5), Arctium Lappa (5), Reseda liitea (5), Euphorbia 
platyphyllos (4), Andropogon halepensis (5), Trifolium repens (5), 
Hibiscus Trionum (5), Sinapis arvensis (5) und Coronilla lyaria (5). 

Schneeweisse Kreidestiickchen, ziegelrote Sleinchen, dunkelgraue 
und schwarze, kompakte Erdbrockchen. 

Probe 3 (ungarisch) : Setaria viridis (2—1), S. glauca (2 — 1), S. 
italica (3 — 2), Plantago lanceolata (2 — 1), Rumex crispus (2— 1), Ama- 
rantiis retroflexiis (2— 1), Prunella vulgaris (2—1), Trifolium pratense 
(2 — 1), Tr. repens (3 — 2), Tr. incarnatuin (3), Tr. prociirnbens (5), 
Panicuni Crus galli (2), P. miliaceum (4 — 3), Polygonum aviculare 
(2), P. Persicaria (3), Lotus corniculatus (2), Cichorium Intybus (2), 
Centaurea Jacea (3 ~2). C. solstitialis (4), (Chenopodium album (3), 
Atriplex patuliini (3), Melan<lriiim dioecuni (3), (ialiurn Mollugo (3), 
Coronilla varia (4 3), Sinapis arvensis (4 3), Silene vulgaris (4), 

Lolium perenne (4), Reseda liitea (4), Anagallis arvensis (4), Anthyl- 
lis Vulneraria (5), Medicago lupuiina (5), Echium vulgare (5), (C!ir- 
sium arvense (5) und Poa nenioralis (o). 

Milchquarzkornchen, Kreidestiickchen, schwarze KrdbrocIv<*hen 
(Tschernoseiii). 

In einer weiteren, 420 gr. schweren I^robc der gleichen Partie fan- 
den sich ausser den erwahnten Arten noch vor: 

Silene dichotoma (5 - 4), Rumex odontocarpus (3), I'apaver somni- 
feruni (5), Hibiscus Trionum (5), Salvia vcrticillata (5) und Picris 
hieracioides (5). 

Probe 4 (ungarisch) : Setaria viridis (1), S. italica (3 — 2), S. glauca 

(4) , Plantago lanceolata (2), Rumex crispus (3), Polygonum Persica- 
ria (4 — 3), Paniciim Crus galli (4), Coronilla varia (4), Cichorium 
Intybus (4), Rubus sp. (5), Carduus acanthoides (5), Daucus Carota 

(5) , Prunella vulgaris (5), Solanurn nigrum (5) und Ballola nigra (5). 

Hellgraues Steinchen, graue und dunkelgraue Erdbrockchen. 

Probe 5 (ungarisch) : Setaria viridis (2 -1), S. glauca (5), Plantago 

lanceolata (2), Cichorium Intybus (3 — 2), Rumex crispus (4—3), Me- 
landrium album (4 — 3), Polygonum aviculare (4), Panicum Crus gal- 
li (4), P. miliaceum (4), Daucus Carota (5), Lotus corniculatus (5), 
Medicago lupuiina (5), Reseda lutea (5), Thiaspi arvense (5) und 
Centaurea Jacea (5). 

Ziegelrotes Steinchen, weiss-graues Kalksteiiichen, schwarze Erd- 
brockchen. 

Weitere Listen .siehe Lit. No. 1, Bd. 11, S. 97; No, 11; No. 69; No. 43, 
S. 404 & 409 und No. 92. Vgl. ferner Lit. No. 40 a; No. 41; No. 3, I, 
S. 6/9 und [No. 36, Vol. 9, S. 36/39]. 
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Unter den 162 Proben aus den Luzcrnesamen produzierenden 
Gegenden Ungarns, die an der Kgl. Ungar. Samenkontrollstation 
in Budapest einer ausfiihrlichen Analyse unterworfen wurden, 
fanden sich in 8 Proben Samen von Cephalaria transsilvanicaf 
in 3 Proben solche von Reseda Phyteuma und in einer Probe 
Samen von Heliotropium europaeiim vor. Lengyel (No. 62, 
S. 68) bemerkt dazu: >?Be\ diesen drci Arten ist ihr ungarisclicr 
Ursprung nicht ausgeschlossen, da Reseda Phyteuma und Helio- 
iropium europaeum als Unkraut — wcnn auch nicht in Luzerne 
— in Ungarn nicht selten sind, Cephalaria transsilvanica ist bei 
tins auch kerne Sellenheil, jedoch gehort sie einer andern Pflan- 
zenassocialion an. Das Auftreten von Helminthia echioides, 
als einer ausgesprochenen siideuropaischen Leitart in Gegenden 
jenseits der Donau in 7 und iin siidlichen Teil der ungarischen 
Tiefel)en in 1 Fall, hallen wir aber fiir cine bcdenkliche Erschei- 
nung. 

Da die Abnehmer der ungarischen Luzernesainen cine solche 
Ware, selbst \venn sic zweifellos aus Ungarn slamml — der slid- 
eiiropaischen gleichstellen, wird die ungarische Sanienkontroll- 
siaiion in Zukunfl gezwungen sein der Helminthia enlhaltenden 
einheiinischen Ware die staatliche — die ungarische Provenienz 
Irezeugende - - Plonibierung zu ver\veigern.>^ 


I). Rumcinische Luzerne. 

Der linkrautbesatz der rumanischen Luzerne schliesst sich 
so eng an denjenigen der ungarischen an, dass es oft unmoglich 
isi, diesc beiden Provenienzen mit geniigender Sicherheit von- 
einander zu unterscheiden. 

Als Beispiele fiir die Zusammenselzung des Fremdbesatzes dor 
Luzerne rumanischer Herkunft seien folgende Untersuchungs- 
ergebnisse erwahnt 

Probe 1 (rumdnisch, »Son}es»): Cirsiuni arvense (2 — 1), Lotus cor- 
niculatus (2), Melandriurn dioecum (2), Trifolium pratense (3~2), 
Tr. repens (5), Cichorium Intybus (3—2), Polygonum Convolvulus 
(3), P. aviculare (4—3), P. Persioaria (5), Galium Mollugo (3), Sina- 
pis arvensis (4—3), Centaurea Jacea (4 — 3), Chenopodium album (4 
—3), Vicia villosa (4), Arctium Lappa (4), Medicago lupulina (4), 
Riimex crispus (5), Amarantus retroflexus (5), Lapsana communis 
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(5), Plantago lanceolata (5), Setaria viridis (5), Salvia verticillata (5) 
und Horminura pyrenaicum (5). 

Milchquarzkornchen (zum Teil abgerundet), graue und ziegelrote 
Steinchen (Urgeslein), Bruchstiicke von Schneckengehausen, schwarze 
Erdbrockohen ( Tschernosem ) . 

In einer weiteren, 475 gr. schweren Probe derselben Partie fan den 
sich ausser den erwahnten Arten noch vor: 

Triticura aestivum (5), Conium maculatum (5), Silene vulgaris (5), 
Galium Aparine (5) und Hibiscus Trioniim (5). 

Probe 2 (rumdnisch) : Runiex crispus (2 — 1), Setaria viridis (2~ 1), 
S. glauca (4 — 3), S. italica (5), Plantago lanceolata (2), Pninella vul- 
garis (2), Lotus corniculatus (2), Trifoliuin pratense (3 — 2), Tr. re- 
pens (3), Amarantus retroflexus (3 — 2), Cichorium Intybus (3—2), Me- 
landrium album (3 — 2), Galium Mollugo (3 -2), G. tricorne (5), Che- 
nopodium album (3), Ch. hybridum (4), Panicum Crus galli (3), P. 
miliaceum (5), P. sanguinale (5), Polygonum aviculare (3), P. lapa- 
thifolium (4), Lolium perenne (3), Sinapis arvensis (3), Centaurea 
Jacea (4 — 3), Stachys annuus (4 — 3), Echium vulgare (4 — 3), Coro- 
nilla varia (4), Pimpinella saxifraga (4), Silene dichotoma (4), Car- 
duus acathoides (4), Malva neglecta (5), Bupleunim tenuissimum (5), 
Papaver somniferum (5) und Ballota nigra (5). 

Milch- und Glasquarzkornchen, graubraune Erdbrockchen. 

Probe 3 (rumdnisch, ^Banah): Cichorium Intybus (2), l^olium ])e- 
renne (2), Trifolium pratense (3), Panicum miliaceum (3), P. Crus 
galli (4 — 3), Setaria viridis (4 — 3), S. glauca (5), S. italica (5), Crepis 
setosa (4 — 3), Vicia angustifolia (4), Plantago lanceolata (4), Picris 
hieracioides (5), Cirsium arvense (5) Polygonum Convolvulus (5), 
Conium maculatum (5) und Lotus corniculatus (5). 

Quarzkornchen, braungraues Kalksteinchen, graue und dunkelgraue 
Erdbrockchen. 

Probe 4 (rumdnisch): Rumex crispus (2 — 1), Plantago lanceolata 
(2), Amarantus retroflexus (2), Setaria viridis (2), S. glauca (3), S. 
italica (4), Cichorium Intybus (2), Lotus corniculatus (2), Prunella 
vulgaris (3 — 2), Trifolium pratense (3 — 2), Tr. repens (3), Galium 
Mollugo (3), Panicum Crus galli (3), P. sanguinale (4—3), Centaurea 
Jacea (3), Coronilla varia (3), Polygonum aviculare (3). P. lapathi- 
folium (5), Pimpinella saxifraga (4), Lolium perenne (4), Chenopo- 
dium album (4), Cirsium arvense (5), Melandrium album (5), Papa- 
ver somniferum (5), Hibiscus Trionum (5) und Galeopsis Lada- 
num (5). 

Dunkelgraue, in Salzsaure nicht aufbrausende Steinchen, graue und 
dunkelgraue Erdbrdckchen* 

Probe 5 (rumdnisch): Setaria viridis (2), S. italica (2), Rumex 
crispus (3—2), Plantago lanceolata (3), Cichorium Intybus (4 — 3), 
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Brassica Rapa campestris (4), Trifolium hybridum (5), Convolvulus 
arvensis (5), Prunella vulgaris (5), Lepidiurn campestre (5) und 
Malva neglecta (5). 

Quarzkornchen, ziegelrote Steinchen, schwarze Erdbrockchen, 

Probe 6 (rumdnisch) : Cichorium Intybus (2 — 1), Loliuni perenne 

(2) , Trifolium pratense (2), Panicum Crus galli (3 — 2), P. miliaceum 

(3) , P. sanguinale (3), Setaria viridis (3), S. glauoa (4), S. italica (4), 
Crepis selosa (3), Rumex crispus (3), Plantago lanceolata (3), Picris 
hieracioides (4 — 3), Torilis arvensis (4 — 3) Daucus Carota (4—3), 
Convolvulus arvensis (4—3), Prunella vulgaris (4), Polygonum avicu- 
lare (4), Verbena officinalis (4), Centaurea Jacea (5), C. Cyanus (5), 
Lactuca Serriola (5), Cirsium arvcnse (5), Carduus crispus (5), Ra- 
nunculus arvensis (5), Onobrychis saliva (5), ('oronilla varia (5), 
Echium vulgare (5), Geranium dissectum (5) und Lathyrus Aphaca (5). 

Dunkelgraue und schwarze Erdbrockchen. 

Probe 7 (riwuinisch) : (3hcnopodiuni alburn (2 — 1), Trifolium pra- 
tense (2). Daucus Carota (2), Atriplex patulum (2), Setaria glauca 
(3-~2), S. viridis (3), Cuscuta Trifolii (3), Loliuin perenne (4), Pani- 
cuni Ischaemum (4), Plantago lanceolata (4), P. major (5), Convol- 
vulus arvensis (5), (jchoriiim Intybus (5), Chrysanthemum niariti- 
rnum (5), Stachys annuus (5), Sinapis alba (5) und Rumex cris- 
pus (5). 

Weisse und hellgrauc Kalksteiiichen, kupferrote Steinchen, graue 
Erdbrockchen. 

Probe S {rumdnisch, >'>neurum(inisrh» ) : Amarantus relroflexus 
(2- 1), Rumex crispus (2 1), Chenopodium album (2), Setaria viri- 

dis (2), S. italica (2), Plantago lanceolata (3 - 2), CJrsium arvcnse 
(3 2), Cichorium Intybus (3—2), Polygonum Convolvulus (3—2), 
P, aviculare (3 2), Thlaspi arvcnse (3 — 2), Panicum sanguinale 

(3 2), P. miliaceum (5), Silene vulgaris (3), S. dichotoma (5), 
Melandrium album (3), Hibiscus Trionum (3), Trifolium repens 

(3) , Tr. hybridum (5), Lotus corniculatus (3), Lolium perenne (3), 
Prunella vulgaris (3), Sinapis arvensis (4—3), Anagallis arvensis (4), 
Coronilla varia (4), Vicia villosa (4), V. hirsuta (4), Salvia nemorosa 
(5). Gypsophila sp. (5), Torilis arvensis (5), Onlaurea Scabiosa (5), 

(!)yanus (5), Hallota nigra (5), Lappula echinata (5) und Linum 
usitatissimum (5). 

Quarzkornchen, graue und schwarze Erdbrockchen. 

Probe 9 (rumdnisch, ^Salaj^): Setaria viridis (2 — 1), S. italica 

(4) , Galium Mollugo (2—1), Cichorium Intybus (2—1), Amarantus 
relroflexus (2), Melandrium noctiflorum (2), Plantago lanceolata 
(3 — 2), Polygonum aviculare (3 — 2), P. Persicaria (4), Daucus Carota 
(3—2), Panicum Crus galli (3), Chenopodium album (3), Sinapis ar- 
vensis (3), Prunella vulgaris (3), Lotus corniculatus (3), Atriplex pa- 
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tulum (3), Ruinex crispus (3), Arctium Lappa (3), Coronilla varia 
(4 — 3), Salvia verticillata (4 — 3), Medicago lupulina (4 — 3), Trifo- 
lium repens (4 — 3), Tr. pratense (5), Cenlaurea Jacea (4), Anagallis 
arvensis (4), Echium vulgare (4), Cardiius acanthoides {5*), Cirsium 
canum (4), C. arvense (5), Arrhenatherum elatius, entspelzt (5), Loliurn 
perenne (5), Lepidium campeslre (5), Geranium dissectum (5), Malva 
silvestris (5), Melilotus albus (5), Coniiim maculatum (5), Carurn 
Carvi (5), Silene vulgaris (5) und Ranunculus acer (5). 

Weitere Listen siehe Lit. Xo, 18 und No. 43, S. 409. Vgl. ferner Lit. 
Xo. 30, Vol. 9, S. 39. 


c . J ugoslavische Luzerne, 

Das Saalgut dieser Provenienz, das auf dem europaisclien 
Markt erscheint, stammt in der Hauptsache aus dem zurn Banat 
gehorenden Teil Jugoslavicns und entspricht in jedcr Beziehung 
der Luzerne der angrenzenden Gebiete von Ungarn und Ruma- 
nien. Das gilt auch fiir die Unkrautflora. Diese selzle sich bei 
den nachstehend er\\ahnten Proben zusammen aus 

Probe 1 (jugoslavisch, >Banal»^): Setaria viridis (2—1), S. italica 
(2), S. glauca (2), Plantago lanceolata (2), Rurnex crispus (2), Sola- 
num nigrum (3~ 2), Trifolium pratense (3), Chenopodium album (3), 
Vicia tetrasperma (4), Loliurn perenne (4) und Eruea sativa (5). 

Glasquarzkdrnchen, ziegelrote Steinchen, Bruchstucke von Scbnec- 
kengehausen, graue und schwarze Erdklumpchen (Tschernosem). 

In einer weileren, 020 gr. schweren Probe derselben Partie fanden 
.sich ausser den genannten Arten noch vor: 

Malva silvestris (4), Panicum miliaceum (4), Cichorium Inlybus 
(5), Vicia hirsuta (5), (Coronilla varia (5) und Andropogon 
Sorghum (5). 

Probe 2 (jugoslavisch) : Rurnex crispus (2 -1), Cichorium Intybus 

(2) , Plantago lanceolata (2), Trifolium pratense (3—2), Tr. incarnaturn 

(3) , Prunella vulgaris (3~2), Setaria italica (3), S. viridis (3), Hel- 
minthia echioides (3), Panicum Crus galli (3), Lotus corniculatus (4), 
Amarantus retroflexus (4), Salvia neraorosa (4), Brassica Rapa carn- 
pe.stris (4), Polygonum aviculare (5) und Vicia angustifolia (5). 

Milchquarzkornchen, Feldspatstuckchen, graue und dunkelgraue 
Erdbrockchen. 

Probe 3 (jugoslavisch) : Rurnex crispus (2), Trifolium pratense (2), 
Cichorium Intybus (2), Plantago lanceolata (3 — 2), Lotus cornicula- 
tiis (3), Prunella vulgaris (3), Coronilla varia (4—3), Salvia nemo- 

* Erhalten (lurch frdl. Vcrmittlung von Jng. StI^pa Miler, Staatliche 
Satnenkonirolle in Zagreb. 
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rosa (4), Vicia angustifolia (5). Sinapis arvensis (5), Schoctioplectus 
lacustris (5) iind Selaria viridis (5). 

Milchqiiarzkornchen, dunkelgraue Steinchen und graue Erdhrock- 
(•hen. 

Probe 4 (jiigoslavisch) : Riimex crispus (2), Planlago lanceolala (2), 
Trifolium pratense (2), Cichorium Inlyhiis (2), Setaria viridis (3), S. 
glauca (4), Lotus corniculatus (4 -3), Panicuin Crus galli (4 - 3), Co- 
ronilla varia (4- 3), Torilis arvensis (4 3), Centaurea solstitialis (4), 

C, Jacca (5), Polygonum aviculare (4), Prunella vulgaris (4), Vicia 
hirsuta (5), CJienopodiuin hyhridum (5), Ch. album (5), Salvia ncrno- 
rosa (5), Sherardia arvensis (5), (^uscuta racemosa (5), Schoenoplec- 
tus lacustris (5) und Poa trivialis (5). 

Quarzkdrnchcn, graue und schwarzliche, in Salzsiiure nicht aufbraii- 
sende Sleincben, graue Erdbrbckcben. 

Probe 5 ( juffoslavisch) : Rumex crispus (2), Plantago lanceolata 
(3 2), Trifolium pratense (3 2), Setaria viridis (3), S. glauca (4 3), 

Panicurn Crus galli (3), Vicia angustifolia (3), Lotus corniculatus (3), 
Cichorium Intybus (3), Helmintbia echioides (4 — 3) Prunella vulgaris 
(4), Amarantus retroflexus (4), Andropogon balepensis (5), Ecbium 
vulgare (5), Atriplex patulum (3), Polygonum aviculare (5) und C.en- 
taurea Jacea (5). 

(Juarzkorncben, dunkelbraune, in Salzsiiure nicbl aufbrausendc 
Steinchen, gelhliche bis rosarote Feldspatstuckcben, graue Erdbrbck- 
cben. 

Probe 0 ( ju(fosl(ivisch) : Trifoliurn pratense (2), Tr. repens (3), 
Setaria viridis (3 2), l.otus corniculatus (3), Plantago lanceolata (4 

- 3), (jcborium Intybus (5), Rumex crispus (5) und Torilis ar\ cri- 
sis (5). 

Quarzkbrncben, weisslicb-graues, in Salzsiiure nicht aufbrausendes 
Steinchen, graue Erdbrbckcben. 

Probe 7 ( jugoshwisch) : Rumex crispus (2 — 1), R. Acetosella (3), 
Setaria viridis (2), S. italica (3 2). Prunella vulgaris (2), (ialium 

Aparine (3 2), Cbenopodium album (3—2), Amarantus retroflexus 

(3—2), Plantago lanceolata (3), Melandrium dioecum (3), Lotus cor- 
niculatus (3), Brassica Rapa carnpeslris (3), Silene vulgaris (3), S. 
dichotoma (5), Polygonum aviculare (4- 3), Trifoliurn repens (4— 3), 
Tr. hybridum (5), Cdcboriuin Intybus (4), Salvia verticillata (5). Ni- 
gella arvensis (5), Coronilla varia (5), (^irsiurn arvense (5), Vicia 
angustifolia (5), V. hirsuta (5), Anagallis arvensis (5), (Centaurea 
Jacea (5) und Atriplex patulum (5). 

Milchqiiarzkornchen, ziegelrote Sleincben, braungraue Kalkstein- 
chen, schwarze und graue Erdbrbckchen. 

Probe 8 (jugoslavisch) : Rumex crispus (2—1), Cichorium Intybus 
(2 — 1), Prunella vulgaris (2), Setaria viridis (2), S. italica (4), Plan- 
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tago lanceolata (3 — 2), Trifoliura pratcnse (3), Chenopodiurn album 
(3), Panicum Crus galli (3), P. sanguinale (4), Helminthia echioides 

(3) , Galium Mollugo (4), Lolium perenne (4), Polygonum avicularc 

(4) , Anthemis austriaca (4), Picris hieracioides (4), Amarantus relro- 
flexus (5), Vida telrasperma (5), Schoenoplectus lacustris (5), Lap- 
pula echinata (5) und Medicago lupulina (5). 

Schwarze und graue Erdbrockchen. 

Probe 9 (jugoslavisch) : Runiex crispus (2), Trifolium pratense (2), 
Prunella vulgaris (2), Plantago lanceolata (3-2), Cichorium Inty- 
bus (3 — 2), Setaria viridis (3). S. glauca (4 -3), Lotus corniculatus 
(3), Galium Mollugo (3), Amarantus retroflexus (3), Polygonum avi- 
culare (4 — 3), P. lapathifolium (5), Panicum sanguinale (5), Cheno- 
podium hybridum (5), Coronilla varia (5) und Andropogon halepen- 
sis (5). 

Weilere Listen siehe Lit, No. 36, Vol. 9, S. 40. Vgl. ferner Lit. No. 36, 
Vol. 9, S. 41/46. 

G. Gentner (Lit. No. 36, Vol. 9, S. 40) fand scinerzeit in einer 
Probe »Luzerne aus Jugoslavien» u. a. auch Sainen von Helmin- 
thia echioides und von Trifolium supinum. In seinem Kommentar 
zu dieser Mitteilung orienliert uns Gentner leider weder iiber 
die Herkunft der untersuchten Probe, noch Tiber die Schrittc, 
die seinerseits unternommen wurden, um sich zu vergewissern, 
dass es sich in diesem Falle wirklich uin in Jugoslavien geernlele 
und daselbst akklimatisierte Luzerne handle und nicht nur um 
frischen Nachbau italienischer Saat oder uin eine Bcimengung 
von solcher. Er begnugl .sich vielmehr mit der unler Umslanden 
sehr wenig sagenden Bemerkung: »Das Auftreten von Trifolium 
supinum in jugoslavischen Luzcrnesaalen ist deshalb besonders 
von Interesse, weil dieser Same bisher als besonders charakteri- 
stische Leitart von italienischer Luzerne gait. Doch reicht das 
Verbreitungsgebiet von Trifolium supinum von Italien Tiber die 
Balkaninsei und Kleinasien bis nach Syrien und Mesopotamien» 
(Lit. No. 36, Vol. 9. S. 45), 

Hat Jugoslavien ein Interesse an der Forderung der Produk- 
tion und des Exportes inlandischen Rotklee- und Luzernesaat- 
gutes, so wird es nach Mitteln und Wegen suchen miissen, um 
zu verhindern, dass der auslandische Kaufer von weniger serio- 
sen Firmen mit minderwertiger, fremdiandischer Ware oder mit 
Nachbau von solcher bedient wird. 
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d. Bulgarische Luzerne. 

In neucrer Zeil bringt auch Bulgarien ah und zu l)edeulende 
Mengen Luzcrnesainen auf den Weltrnarkt. Soweil unsere bis- 
herigc I^rfahrung rcichl, sliinmen die bulgarischen Herkiinfle 
hinsichtUch ihrer Eigenschaften und des damit im Zusammen- 
hang stehenden Anbauwcrles weitgehend init der Luzerne unga- 
rischcr und ruinanischer Hcrkunfl iiberein. Ihre Unkrautflora 
triigt, wie diejenige der iibrigen osleuropaischen Provenienzen, 
den Charakter der Flora des kontinentalen Klirnas, wcnn ihr 
auch typische siideuropaische Arten nicht ganz fehlen. So be- 
gegnet man in der bulgarischen Luzerne, hiiiifiger noch als in 
den siidungarischen und in den oslrumanischen Herkiinflen, 
Samen cinzeincr inittaglicher Unkriiuler, wie Helminthia echioi- 
(tes und Centaiirea solstitialis. 

Als Beispieic fiir die Zusammensetzung der Unkrautflora der 
Luzerne bulgarischer Herkunft seien folgende Untersuchungs- 
ergebnisse angefiihrt 

Probe 1 (bubjarisch) : Panicuni miliaceiim (2), P. Crus galli (3), 
Setaria viridis (2), S. ilalica (4), Lotus corniculatus (2), Plantago 
lanceolala (3 -2), Buinex crispus (3), Centaurea solstilialis (3), Hal- 
lota nigra (4 3), Amaranlus relroflexus (4 -3), ('oronilla varia (4), 
Cachoriuni Inlybus (4), Pninella vulgaris (4), Trifolium pralense (5), 
Sinapis arvensis (5) und Andropogon halepensis, in Spelzen (5). 

Quarzkornchen, Hruchstucke von Schneckengehausen. 

Probe 2 (bulgarisch) : Setaria viridis (2 1), S. glaiica (5), Rumex 

crispus (2), Sinapis arvensis (2). (]ichorium Intybus (2), Plantago 
lanceolala (2), Panicum niiliaceuin (3—2), Trifolium pratense (3 — 2), 
Vaccaria pyramidata (3), Lotus corniculatus (3), Polygonum avicu- 
lare (3), Linum usitatissimum (4- 3), Ontaiirea solstitialis (4 — 3), 
Andropogon halepensis, entspelzl (4), Vicia hirsula (4), Verbena offi- 
cinalis (4), Avena saliva, entspelzl (5), Delphinium (]onsolida (5), 
Prunella vulgfvris (5), Kchium vulgare (5), Atriplex patulum (5), Car- 
duus nutans (5), Convolvulus arvensis (5) und Galium Mollugo (5). 

Braungraue Kalksteinchen, Ouarzkornchen, Bruchstucke von Schnec- 
kengchausen, duiikelgraue, koinpakte Erdbrockchen. 

Probe 3 (iiordbulgarisch): Setaria viridis (2-1), S. italica (5), 
S. glauca (5), Lotus corniculatus (2), Amaranlus relroflexus (2), Tri- 
folium pratense (3), Prunella vulgaris (3), Salvia Aethiopis (4 — 3), 
Cichoriurn Intybus (4), Convolvulus arvensis (4), Centaurea solsti- 
lialis (5), Polygonum aviculare (5), Rumex crispus (5), Hibiscus Trio- 
nuni (5), Chenopodium Bonus Henricus (5), Plantago lanceolala (5), 
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Verbena officinalis (5), Sherardia arvensis (5), ("onium maculatuni 
(5) iind Anagaliis arvensis (5). 

Braungraue Kalksleinchen, graue iind schwarze Erdbrockchen. 

In ciner weileren, 275 gr. schw eren Probe derselben Partie fan den 
sich ausser den erwahnten Arten noch vor: 

Vaccaria pyramidata (5), Melilotiis albus (5)» Coronilla varia (5), 
Cuscuta arvensis (5) iind ("ardiiiis crispiis (5). 

Weisse Kalksleinchen, graue uiid dunkelgraue Erdbrockchen. 

Probe 4 (bulgarisch) : Setaria viridis (2~ 1), Ainarantiis relroflexus 
(2 — 1), Prunella laciniala & P. vulgaris (2), Cichoriuin Intybus (3 — 2), 
Salvia verticillata (3)t Lotus corniculatus (3), Plantago lanceolata (3), 
Trifolium pratense (3), Brassica Bapa canipestris (3), Rumex crispiis 
(4 - 3), Silenc dichotonia (4 3), Ballola nigra (4), Andropogon hale- 

pensis, in Spelzeii (4), Centaurea Calcitrapa (4), Panicum miliaceum 

(4) , Linaria Elatinc (4), Mcdicago lupulina (5), Coniuin inaculatum 

(5) , Arctium Lappa (5), Torilis arvensis (5), Malva silvestris (5), 
(ienista tinctoria (5), Polygonum aviculare (5), Siderilis montana (5) 
und Galium Mollugo (5). 

Vereinzelte Quarzkdrncheii, Hriichstucke von Schneckengehiiiisen, 
graue und schwarze Erdbrockchen. 

Probe 5 (bulgarisch) : Amarantus relroflexus (2 -1). Selaria ilalica 
(2), S. viridis (3- 2), Prunella vulgaris (3), Panicum miliaceum 
(4 — 3), Trifolium pratense (4 - 3). Tr. hybridum (5). Salvia verticil- 
lata (4 — 3), Lotus corniculatus <5). ('.oronilla varia (5), Ballota nigra 
(5), Rumex crispiis (5), Lapsana communis (5). Polygonum aviculare 
(5). Cichorium Intybus (5) luid Centaurea solstitialis (5). 

VVeitere Listen siehe Lit. No. 54;^ No. 43, S. 404, 408 Sl 414. Vgl. fer- 
ner Lit. Xo. 30, Vol. 0, S. 41/40. 


e. Slovakische Luzerne. 

Wie dcr Rotklce dieser Provenienz, bildet aiich die Luzerne 
aus der Slovakei gewissermassen den Pbergang von den inittel- 
eiifopaischen zu den osleuropaischcn Hcrkiinflen. 

Als Beispicle ihrer Unkrautflora seien angefiihrl 

Probe 1 (osteuropaisch, ^Slovakeh) : Trifolium repens (2), Tr. pra- 
tense (3), Tr. hybridum (5), Rumex crispus (2), R. Acetosella (5), 
Setaria viridis (3-~2), S. glauca (4 — 3), Panicum Crus galli (3), Poly- 
gonum Persicaria (3), P. lapathifolium (3), P. aviculare (5), Cheno- 
podium album (4 — 3), Plantago lanceolata (4), Lotus corniculatus (5), 
Sihapis arvensis (5), Sherardia ars^ensis (5), Melandriura dioecum 
(5), M. noctiflorum (5) und Silene vulgaris (5). 

^ Vgl. auch Lit. No. 36, Vol. 9, S. 41. 
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Glas- und MiJchquarzkdrncJien, weisse Kalksteincheii, graue, zuni 
Teil braiine und dunkelgraue Erdbrdckchen. 

In einer weileren, 625 gr. schweren Probe derselben Parlie fanden 
sich ausser den erwahnten Arten noeh vor: 

Silene dichotonia (4), Anthyllis Vulneraria (5), Bupleuriini rotundi- 
fo]ium (5) und Onobryohis sativa (5). 

Probe 2 (osteuropdisch, :»Slovakei») : Daucus Carola (2 — 1), Plan- 
tago lanceolata (2 — 1), Cuscuta racemosa (2-1), C. arvensis (3 -2), 
Ciehoriuni Intybus (2 1), Anlheinis arvensis (2), A. austriaca (4), 

Chenopodiuin album (2), Selaria viridis (3), S. italica (4), Melandriuin 
dioecuin (3), M. noctifloruni (5), Tiiica urens (3), (>ei)is setosa (3), 
C. biennis (5), Slaebys aniuius (3), Aethusa Cynapium (4 -3), Reseda 
lutea (4 3), Atriplex hastalum (4), Lappiila echinata (4), Brassica 

Rapa eainpestris (4), ('on volvulus arvensis (4), Cdiaerophylluin tenui- 
lum (4), Deli)hiniuiu (^onsolida (4), Amarantus retroflexus (4), Coro- 
nilla varia (5), Arenaria serp> Ilifolia (5), Picris hieracioides (5), Po- 
lygonum avieulare (5), Lotus eornieulatus (5), Salvia prateneis (5), 
Sinapis arvensis (5), Dipsaeus fullonum (5), Agroslemnia (iithago (5), 
Alyssum Alyssoides (5), Krysimum eheiranthoides (5), Anagallis ar- 
vensis (5), Ajuga ('haiiiaepit>s (5) und Myosotis arvensis (5). 

Milchquarzkdrnehen, ziegelrote Steinchen, graues, von (ilimmer 
durehsetztes Sleinehen. 


f. SiUlrussiscbe Luzerne. 

Friiher hediente auch Sudrussland den eiiropaiselicn MarUl 
fast regeliniissig mit Luzcrnesaalgut, und zwar init Saatgul Mm 
iihnliohein Anbainvert wie dasjenige der ul)rigen ostcuropaisehcn 
Siaalen. 

Als Bcisi)ielc fiir die Zusaininenselzung der Unkraulflora der 
Luzerne russischer Herkunft seien erwahnl: 

Probe 1 (Ukraine): Amarantus retroflexus (2~-l), Malva silveslris 
(2), Melandriuin album (3), Setaria viridis (4), S. glauca (5), C.heno- 
pmlium album (4), (ionium rnaculatum (5- 4), Carex sp. (5), Phleum 
pralense (5) und Cirsium arvense (5). 

Bei den nachslehenden zwei Proben konslatierte Volkaht folgende 
Arten : 

Probe 2 (russisch) : Lotus eornieulatus, Polygonum avieulare, Cicho- 
riuiu Intybus, Setaria viridis, Salvia sp., Euxolus viridis Moq., Trifo- 
liuni pralense, Chenopodiuui album, Plantago lanceolata, (Cuscuta Tri- 
folii und Setaria giauea. 

Probe 3 (russisch): Trifolium pralense, Cichorium Intybus, Cheno- 
podium album, Galium sp., Setaria viridis, Plantago lanceolata, Euxo- 
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Ills viridis, Salvia sp., Verbena officinalis, Setaria glauca, Cuscuta Tri* 
folii und Polygonum aviciilare. 

Weilere Listen siehe Lit. Xo. Ill; No. 92 und No. 98, S. 12. Vgl. fer- 
lUT Lit. No. 32. 

VI. Luzerne nordanierikanisolier Herkunft. 

Wenn auch viele Unkrauter, die mit den Kulturpflanzen be- 
sonders aus Europa und Asien in Amerika eingeschleppt wur- 
den, sich dort eingebiirgert und akklimatisiert haben, verursacht 
die Herkunftsbestiminung der aus Nordamerika bin und wieder 
auf dem europaischen Markt erscheinenden Luzernesaaten iin 
allgemeinen keine besondercn Schwierigkeiten. Diesc, fiir den 
Anbau in Mitteleuropa ihrer Empfindlichkeit gegen Pilzkrank- 
heilen und der damit verbundenen Folgen wegen weniger cmp- 
fehlenswerten Hcrkiinfte, enthallcn neben den fiir sie bezeich- 
ne/iden Begleitarten fast iinnier noch Samen von Unkrautern, 
die fiir amerikanische Saalen typisch sind, wie Plantago Kugelii, 
P, aristata, P, rhodosperma, Lepidiam apetalum^ L. virginivum. 
Ambrosia artemisiaefolia^ Potentilla norvegica, Grindelia squar- 
rasa, Cuscuta arvensis, Panicum capillarcy P. dichoiomumy Pas- 
palum ciliatifoliumy Iva xanthifolia, Cenchrus tribuloideSy Sal- 
via lanceolata, Dracocephalum parviflorum u. a. m. 

Auch mittaglichc und osteuropaische Arlen, wie Helniinthia 
echioideSj Centaurea solstitialis, C. melitensisy Melilotus indicus, 
Andropogon halepensisj Hyoscyamus nigery Conringia orientalis, 
u. a. m., haben sich in einzelncn, fiir sie besonders giinstigen Ge- 
bieten Nordamerikas eingebiirgerl. 

Als Beispiele fiir die nahere Zusaninicnsctzung der Unkraul- 
flora der auf dem europaischen Markt ah und zu kursierenden 
Luzernesaaten aus der U. S. A. und Canada sein hier angefiihrt. 

Probe 1 (nordamerikanisch) : Trifolium pratense, kiinstlich violett 
gefarbt (2 — 1), Tr. hybridum (3 — 2) Axyris amaranloides (2-~l), 
Chenopodium album (2), Lolium perenne (3 — 2), Plantago lanceolata 
(3), Dracocephalum parviflorum (3), Melilotus albus (3), Sinapis ar- 
vensis (3), Setaria glauca (3), Rumex crispus (4), R. Aceto.sella (5), 
Amarantus retroflexus (4), Thlaspi arvense (5), Spergula arvcnsis 
(5), Triticum vulgare aestivum (5), Sherardia arvensis (5) und Con- 
ringia orientalis (5). 

Eckige Quarzkornchen, dunkelgraue Kalksteinchen, graue und dun- 
kelgraiie bis schwarze Erdbrockchen. 
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Probe 2 (nordamerikanisch) : Setaria viridis (1), S. glauca (3), 
Phleum pratense (3 — 2), Trifoliura pratense (4 — 3), Tr. hybriduiii 
(5), Amarantus relroflexus (5), Plantago Rugelii (5) und Salsola 
Kali (5). 

Braune Stcinchen, Quarzkornchen, dunkelrote Steinchen, graue und 
dunkelgraue Erdbrockchen. 

Probe 3 (nordamerikanisch) : Trifolium pratense, kiinstlich violett 
gefarbt (2 — 1), Tr. hybridum (4 — 3), Axyris amarantoides (2), Che- 
nopodium album (3), Dracocephalum parviflorum (4 — 3), Phleum 
pratense (4), Thlaspi arvense (5), Poa pratensis (5) und Lotus cor- 
niculatus (5). 

Quarzkornchen, dunkelgraue und schwarze Erdbrockchen. 

Probe 4 (nordamerikanisch) : Setaria viridis (2), Rumex crispus 

(2) , Panicum capillare (4), P. Ischaemum (4), Verbena bracteosa 

(4) , Amarantus relroflexus (4), Spergula arvensis (5) und Paspalum 
ciliatifolium (5). 

Dunkelgraue Quarzsteinchen, graue und dunkelbraune Erdbrock- 
chen. 

Probe 5 (nordamerikanisch, Canada): Trifolium hybridum (2 — 1), 
Tr. pratense (2- -1), Setaria viridis (2 — 1), Melilotus albus (2 — 1), 
Medicago lupulina (2 — 1), M. arabica (5), Plantago lanceolata (2 — 1), 
P. Rugelii (5), Phleum pratense (2 — 1), Rumex crispus (2 — 1), R, 
Acetosella (5), Chenopodium album (2). Daucus Carota (2), Dactylis 
glomerata (2), Melandrium noctiflorum (3 — 2), M. dioecum (4 — 3), 
Cirsium arvense (3 — 2), Loliiim perenne (3 — 2), Ambrosia artemisiae- 
folia (3 — 2), Lepidium campestre (3), Polygonum aviculare (4 — 3), 
P. Persicaria (4 — 3), Ballota nigra (4), Cichorium Intybus (4), Silene 
dichotoma (5), Atriplex patulum (5), Festuca pratensis (5), Sinapis 
arvensis (5), Carum Carvi (5), Lappula echinata (5) und Geum 
sp. (5). 

Claviceps purpurea (3). 

Quarzkornchen, graue Kalksteinchen, graue Erde. 

Probe 6 (nordamerikanisch, Canada): Setaria viridis (2), Cheno- 
podium album (2), Trifoliura hybridum (2), Tr. pratense (2), Medi- 
cago lupulina (2), Melilotus albus (2), Rumex crispus (2), R. Aceto- 
sella (4—3), Phleum pratense (2), Plantago lanceolata (3 — 2), Me- 
landrium noctiflorum (3 — 2), M. dioecum (3), Silene vulgaris (3 — 2), 
S. dichotoma (3 — 2), Cirsium arvense (3 — 2), Lepidium campestre 
(3 — 2), Loliura perenne (3), Dactylis glomerata (3), Daucus Carota 

(3) , Prunella vulgaris (3), Ambrosia artemisiaefolia, entschalt (3), 
Thlaspi arvense (4—3), Polygonum Persicaria (4 — 3), P. aviculare 

(5) . Ballota nigra (5), Chrysanthemum Leucanthemum (5) und Cicho- 
rium Intybus (5). 

Claviceps purpurea (4 — 3). 

Quarzsteinchen, rotlicher Feldspat, graue Erdbrockchen. 
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Probe 1 (nordaiuerikanhch, Canada): Axyris ainarantoides (2 — 1), 
Trifolium pratense, kiinstlich violett gefarbt (2), Chenopodiura album 
(2), Phleum pratense (2), Dracocephalum parviflonim (3), Polygonum 
aviculare (4), Agroslis alba (4) und Lolium pcrenne (5). 

Qiiarzkornchen, graue und dunkelgraue Erde. 

Probe 8 (nordamerikanisch; >registrierte echle canadische Grimm 
Luzerne^): Chenopodium album (2-1), Axyris amarantoides (2 — 1), 
Rumex crispus (3 — 2), Dracocephalum parviflonim (4), Fesluca rubra 

(5) und Trifolium hybriduin (5). 

Rundliche Glas* und Milchquarzkornchen, graue Erdbrockchen. 

Probe 9 (nordamerikanisch: >'>regis(rierle echie canadische Grimm 
Luzerne^) : Chenopodium album (2 -1), Axyris amaranthoides (2 — 1), 
Dracocephalum parviflonim (2), Polygonum aviculare, cntschiilt 
(3 — 2), Lolium perenne (5) und Melilotus albus (5). 

Runde Quarzkbrnchen, dunkelbraunc Kalksteinchen, graue Erdc. 

Weitere Listen siehe Lit. Xo. 1, Bd. II, S. 98/99; Xo. 109; Xo. 3. 3 (3), 
S. 33/35; Xo. 45; Xo. 46 (Xo. 3, Yol. 9, S. 64/65); Xo. 48 (Xo. 3, S 

(6) ; Xo. 90 (Xo. 3, Yol. 9, S. 65/88); Xo. 115 (Xo. 3, Yol. 9, S. 63/64) 
und Xo. 92. Ygl. ferner [Lit. Xo. 36, Yol. 9, S. 62/75]. 

VII. Luzerne suclamerikanisrher Herkiinft. 

Von den sudanierikanischen Staaten produzieren namentlich 
Argentinien, Chile und Peru Luzernesamen fiir den Weltniarkt. 

Die »P e r u V i a n A 1 f a 1 f a», bei der man eine g 1 a 1 1 e (»sm(>olh») 
und eine haarige (»hairy») Sorle iinterscheidel, treibt nach 
jedeni Schnitt sofort wieder aus, kaiin nach Heusskh^ 6 
bis 8 mal ge.schnitten werden und liefert grosse Ertriige. Sie ver- 
langt aber sehr railde Winter und soli sich besonders fiir die Pa- 
cific-Kiiste und fiir den siidostlichen Teil der U. S. A. gut eignen. 
Per u-L u z e r n e kommt auf dem europaischen Markt nicht oder nur 
aiisser.st selten vor; das Gleiche gilt von der e c h t e n C. h i 1 e-L u- 
zerne. Dagegen zirkulieren bei uns bisweilen als >Luzernc von 
Buenos Aires» oder »Chileluzerne» Sanien des slacheligen (Medicago 
hispida var. deniiculaia [Willd.] Urban) und des arabischen Schnec- 
kenklees (Medicago arabica [L.] Hudson = maciilala Willd.) rein 
oder gemischt mit Samen von Medicago saliva curopaischer Prove- 
nienz. Bei Medicago arabica und M. hispida handelt es sich um ein- 
jahrige, niederliegende Pflanzen, die landwirtschaftlich wertlos sind. 
Sie werden mit argentinischer Schafwolle nach Europa importiert 
und hier in den W^ollfabriken als Abfallprodukt gewonnen. Solche 
Samenposten sind meist mit kleinen, geknickten Stahidrahtchen ver- 
mengt, die von den Kratzbiirsten der Wollfabrik herrtihren. Die Sa- 

* Heussbr, O., Die Luzerne (Verlag P. Parey). Berlin 1931, S. 210. 
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men bcider genannter Arten haben grosse Ahnlichkeit niit denjenigen 
dor eohten Luzerne, sind aber grosser, matt und deutlich bohnen- 
Oder nierenfdrmig; bei Medicago arabica ist die oft rbtlioh angelaufene 
Spitze des Wiirzelohens deutlich abgesctzl. 

Im Gegensatz zur Peru- und Chile-Luzerne koniml die a r- 
gentinische Luzerne ofl und meistens in grossen Pos- 
ton auf den europaischen Markt, uin rein odor verniischl mit 
Saatgut besserer, im Preise holier slehender Herkiinfle abgesetzt 
zu werden. Fiir den Anbau in Milleleuropa eigncn sich die ar- 
genlinischen Provenienzen noch weniger als die nordamerika- 
nischen. 

Nach W. von Petkry (Lit. No. 87, S. 69/79) wird die Luzerne 
in Argenlinien teils auf bewasserten, ieils auf unbewasserteii 
Landereien angebaul. Audi werden dort besonders zwei Luzer- 
nerassen verniehrt, die sogenannte Tucuinan-Luzerne, die im 
Habitus dcr Peruanisclien sehr ahnlich ist und die Jaludina-Alf- 
alfa, die das Beweiden gut ertriigl und gegen stark alkalisch 
roagierende und salpetorreiclic Boden weniger empfindlich ist 
als die gewdhniidie Luzerne. Fiir mitteleuropaische Verhaltnisse 
haben sidi sowohl die Tucuman-, als audi die Jaludina-Luzerne 
wonig bewahrt. 

Wichtige Leit- und Bogleitarten des Luzernesamens argenti- 
iiiscber Herkunft sind: Meliloius indicus, Bromus unioloidesy 
Anoda triangidaris, Sahsola Kali, Ammi Visnaga, A triplex pnm- 
paninif Plantago aristata, (Arsinm lanceolatum, Riiniex pidcber, 
Keninnrea melitensis, L\ solstitialis u. a. m. 

Cl)er die Zusammensetzung der Unkrautflora und der iibrigen 
Beimeiigungen des auf dem europaischen Markt erscheiiiendcn 
Luzernesaatgules argentinischer Provenienz geben nachsteheiide 
rntersuchungsresultale naheren Aufschluss. 

Probe 1 (siidamerikanisch,, argeniinisch^ ) : Melilotus indicus 
Salsola Kali (2), Hronms unioloides <2), ('Jionopodium album (2), Po- 
lygonum avieulare (2). Rumex sp. (3-2), Ceidaurea solstitialis (3), 

melilensis (4 — 3). Cirsium laiiceolatum (3), Cichorium Intybus (3), 
Alriplcx sp, (4 -3). Medicago arabica (4 — 3) M. hispida (4—3), Aiwni 
Visnaga (4 -3), Kochia hgssopifolia (4—3). Panicum colonum (4), 
Vieia tetraspeniia (5), Solanum sp, (5), Triticum aestivum, Schmaeh- 

* Diesc Ware wurdc aus Frankreich unter der Bezeiehniing ^Luzerne de 
Provcnce» exportiert, ist aber typisch argentinischer Herkunft. 
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korner (5), Secale cereale, Scbmachkdrner (5) und Sporobolus hetero* 
lepis (?) (5). 

Graue, kompakte Erdbrockchen. 

Probe 2 (siidamerikanisch, argentinisch ): Meliloius mdicus (2—1), 
Salsola Kali (3 — 2), Chenopodium album (3), Atriplex sp. (3), Scir- 
pus sp. (3), Centaurea solstitialis (3), C. melitensis (5), Brumus uniO’ 
hides (4 — 3), Polygonum aviculare (4), Erodium cicutarium (5), 
Ammi Visnaga (5), Melilotus albiis (5), Medicago hispida (5) und 
Kochia hyssopifolia (5). 

Graue Erdkliimpchen. 

Probe 3 (sudamerikanisch, argentinisch): Centaurea solstitialis 
(2 — 1), Brassica Rapa campestris (3 — 2), Melilotus indicus (3), Poly- 
gonum aviculare (3), Atriplex sp. (4 — 3), Cirsium lanceolatum (4), 
Chenopodium album (4), Vicia tetrasperma (5), Bromus unioloides 
(5), Salsola Kali (5), Triticum aestivum (5) und Panicum colonum (5). 

Probe 4 (sixdamerikanisch, argentinisch): Melilotus indicus (— 1). 
Cichorium Intybus (2 — 1), Kochia hyssopifolia (2 — 1). Polygonum 
aviculare (2 — 1), (Chenopodium album (3 — 2), Centaurea solstitialis 
(3 — 2), Lolium multiflorum brasilianum (3 — 2), Sphacele ? (wahr- 
scheinlich haslata) (3), Atriplex pamparum (3), Panicum colonum 
(3), Plantago lanceolata (3), P. aristata (4 — 3), Cirsium lanceolatum 
(4 — 3), Rumex sp. (4 — 3), Salsola Kali (4), Avena sativa, entspelzt 
(5), Grindelia squarrosa (5). Trifolium pratense (5), Trifolium sp. 
(5) und Bromus unioloides (5). 

Probe 5 (siidamerikanisch, argentinisch) : Melilotus indicus (2 — 1), 
Kochia hyssopifolia (2 — 1), Chenopodium album (2 — 1), Rurnex sp. 
(2), Bromus unioloides (3 — 2), Cirsium lanceolatum (3), Polygonum 
aviculare (3), Ix)lium multiflorum brasilianum (4 — 3), Plantago lan- 
ceolata (4 — 3), Chenopodium murale (4), Medicago lupulina (4), M. 
arabica (5), Salsola Kali (4), Brassica Rapa campestris (5), Erodium 
cicutarium (5) und Panicum ? (sehr wahrscheinlich Bergii Arechv.) (5). 

Graue, lockere Erdbrockchen. 

Probe 6 (sudamerikanisch, argentinisch): Centaurea solstitialis (2 
— 1), Amarantus retroflexus (2), Plantago lanceolata (4), Trifolium 
repens (5), Tr. hybridum (5), Chenopodium album (5), Lotus corni- 
culatus (5), Panicum colonum (5) und Panicum ? (sehr wahrschein- 
lich Bergii) (5). 

Gelbliche Feldspatstiickchen, graue Erdbrockchen. 

Probe 7 (sudamerikanisch, argentinisch): Melilotus indicus (2 — 1), 
Chenopodium album (2), Centaurea solstitialis (3), Salsola Kali (3), 
Polygonum aviculare (3), Brassica Rapa campestris (4), Cichorium 
Intybus (5), Anoda triangularis (5), Eleusine indica var. trisiachya 
(5) und Kochia hyssopifolia (5). 

Rotliche Feldspatstuckchen, graue Erdkliimpchen. 
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Probe S (siulanierikanisch, argeniinisch) : Chenopodiuin idhurn (2 
— 1), Melilotus indicuH (2 — 1), Kochia hyssopifolui (2), Eleusine in- 
dica var. tristachya (3 — 2), Polygonum aviculare (3-2), Bromus 
unioloides (4 -3), Brassica Rapa campestris (4 — 3), Salsola Kali (4), 
Atriplex pamparuni (4), Trifolium hybridum (4), Vicia letrasperraa 
(5), Cynodon Daclylon (5), Planlago lanceolata (5) und Medicago 
arabica (5). 

(lelbliche Quarzsteinchen, roslbraimes Sleinchen, grauc Erdbrbck- 
chen. 

Probe 9 (sudamerikaiiisch, arffentiniscli) : Polygonum aviculare 
(2 — 1), Kochia hyssopifolia (2-1), Melilotus iridiciis (2), Brassica 
Rapa campestris (2), Atriplex pampariim (3 -2), Chenopodium album 
(3), Ruinex pulchcr (3), Bromus unioloides (3), ("irsium lanceolatum 

(3) , Panicum (?) (sehr wahrscheinlich Bergii) (3), P. colonum (4), 
Anoda triangularis (4), Sporobolus heierolepis (?) (5), Phleurn pratense 
(5)', Lotus corniculatus (5), Salsola Kali (5), Centaurea solstitiulis 
(5), Planlago aristata (5) und Cynosurus cristalus (5). 

(irauc bis grau-rotliche und dunkelgraue Erdkliimpchen. 

Probe 10 (sudamerikanisch, argentinisch) : Melilotus indicus (1), 
Kochia hyssopifolia (4), Lcpidium Draba (5), Polygonum aviculare 
(5), Rumex crispus (5) und Chenopodium album (5). 

Schwarzes, feltgliinzendes Sleinchen. 

Probe 11 (sudamerikanisch, argentinisch^): Centaurea solsiitialis 
(2--1), Malva sp. (3- 2), Polygonum aviculare (3), Bromus unioloides 

(4) , Torilis arven.sis (4), Medicago hispida (4) und Planlago lanceo- 
lata (4). 

Kanlige Kalksteinchen, Quarzkornchen. graiie und rdllich-braune 
Erdbrbckchcn, die beim Zerdriicken in feinen Sand zerfallen. 

Probe 12 (sudamerikanisch, argentinisch) : Melilotus indicus (2 — 1), 
Salsola Kali (2 -1), (ilhenopodium album (2), Bromus unioloides (3 

2), Centaurea solstitialis (3—2), Polygonum aviculare (3), Kochia 
hyssopifolia (4- 3), Rumex pulcher (4), Cichorium Inlybus (5), Trifo- 
liurn pratense (5) und Chenopodium murale (5). 

Feldspatkbrnchcn. 

Weitere Listen siehe Lit. No. 2; No. 87 (No. 3, I, S. 69/76); No. 92 
und No. 46 (No. 3, Vol. 9. S. 75/76. Vgl. ferner Lit. No, 46 (No. 3, Vol. 
9, S. 61/62 & 68/73), soNvie [No. 36, Vol. 9, S. 75/81]. 

VIII. Luzerne stidafrikanischer Herkunft (Kap-Luzerne). 

In den letzten 10 bis 15 Jahren sind oft erhebliche Mengen 
Saatgut der sogenannten Kap-Luzerne auf den europaischen 

’ Diese aus Argentinien stammendc Ware isl seinerzeit von eincr franzd- 
sischen Firma angekauft und von ihr nnler der falschen Bezeichnung »Lu- 
zerne do Provence» weiter verkauft, bezw. exportiert worden. 
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Markl gelangt, teils rein, teils vermischt mit Luzerne italicnischer 
Oder franzdsischer Hcrkunft. Da die ini Preise niedrig stehende 
Kap-Luzerne sich fiir den Anbau in Milleleuropa cbcnso wenig 
eignet wie die argentinische und die Turkeslaner, versuchen 
weniger seriose Finnen immer wieder, sie auf die angcdeulete 
Weise unter falscher Deklaration an den Mann zii bringen. 

Die Unkraulflora der siidafrikanischen oder Kap-Luzerne ist 
derjenigen der argentinischen Luzerne sehr ahnlieh, so dass es 
nicht immer leicht ist, diese bciden Provenienzen mil ausreichen- 
der Sicherheit voneinander zu unlerscheiden. Wahrend in der 
argentinischen Luzerne neben Melilotns imlicus und Hronius 
unioloides meistens auch Kochia hyssopifolia, Centauren meli- 
tensis und Salsola Kali var. Tragus Moq. (= S, pesiifer A. Nels.) 
vorkommen, sind tins die drei letztgenannten Arten in Kap-Lu- 
zerne bis jetzt nie begegnel. 

Geniigend grosse Proben vorausgesetzt, ist cs — trotz der 
weitgehenden Cbereinstinimung dcr Unkrautflora der siidafri- 
kanischen und der sudamerikanischen Provenienzen — dem 
geiibten Analytiker bei Beriicksichtigung allcr Merkmale, und 
namentlich auch des mineralischen Besatzes, in der Regel den- 
noch nioglich, die Kap-Luzerne von der argentinischen zu unter- 
scheiden. 

Die Unkrautflora der siidafrikanischen Luzerne ist, wie aucti 
die nachstehenden Beispiele zeigen, ini allgemeinen artenarm. 

Probe 1 (sudafrikanisch, Kap): Melilotus indicus (2), Medicago 
hispida (3 — 2), Plantago lanceolala (3), Trifoliuni hybridurii (3), Aina- 
raiitus rctroflexus (4), Malva purviflora (5- 4), Cirsiuin lanceolatuiii 
(5 — 4) und (kinvolvulus arvensis (5). 

Zienilich abgerundete Milchquarzkdrnchen, rotlicher Feldspat, dini- 
kelgraue Sleinchen. 

Probe 2 (siidafrikanisch) : Melilotus indicus (2), Runiex sp, (4), 
Chenopodium album (4), Daucus Carota (5) und Plantago lanceo- 
lata (5). 

Quarzkornchen, dunkle, graue und rotliche Steinchen. 

Probe 3 (siidafrikanisch) : Melilotus indicus (2), Runiex sp., klcin- 
kornig (3), R. crispus (4), Polygonum aviculare (3), Vulpia bromoi- 
des (5), Plantago lanceolata (5), Lotus corniculatus (5) und Bromus 
unioloides (5). 

Rotliche Quarzkornchen. 

Weitere Listen siehe Lit. No. 39. Vgl. ferncr [Lit. No. 36, Vol. 9, 
S. 60/62]. 



295 


IX. Luzerne asiatisrher Herkunft. 

In Asicn, dcr Urheiniat dcr Luzerne, wird eine grdsserc Anzahl 
Sorlen und Rassen angebaiit, die in ihren Anspriichen an Klima 
und Boden und daher auch in ihrein Anbauwert sehr verschie- 
den sind. So ergaben die von Stkbler & Volkart, von Weinzierl 
und andern durchgefiihrten Anbauversuche, dass die Turkesta- 
ner und nach Stebler auch die persische Luzeine sich fiir den 
Anbau in Mitleleuropa wcniger gut eignen, als z. B. die syrischc 
und die analolische. In einern im Friihjahr 1941 auf unserem 
Versuchsfeld in Ocrlikon angelegten, jcdoch noch nicht abge- 
schlossenen Anbauversuch mil Luzenle verschiedener Herkunft 
(90 % Luzerne und 10 % Knaulgras) waren auf den mit Iran- 
Luzerne angesiilen Parzellen schon zur Zeit des dritten Schnil- 
tes 1942 nur noch Spuren von Luzerne vorhanden, wahrcnd dein 
die Kayseri-Luzerne (anatolij^che) in den Jahren 1941 & 1942 
von alien gepriiften Sorlen den hochsten Ertrag an reiner Lu- 
zerne ergah (vgl. Lit. 43, S, 415/17, sowic Taf. 12 & 13). Die Iran- 
Luzerne ist auffallend kleinblattrig und sehr empfindlich fiir 
Pilzkrankheiten, besonders fiir Meltau {Peronospora Trifolio- 
rum I). By. und Erisyphe Pisi Mart.) und Blallfleckenkrankheit 
{Pseudopeziza Trifolii Fuck). 

Viel Luzerne ^^ird in Kleinasien (Tiirkei), in Syrien, iin siid- 
wesllichen Sibirien. in Iran (Persien) und vor allem in Turke- 
stan angebaut. Nach Belov (Lit. No. 36, Vol. 9, S. 28) untcrschei- 
det man bei der T u r k e s t a n e r-L u z e r n e folgende For- 
men: /. Gehirgstyp, 2. Chiwenischer Typ, ,7. Mittelturkesiani- 
scher oder Semiretschjer Typ, 4. Chorossansky und iurkineni- 
scher Typ. Wie auch Versuche von Gentner (Lit. No. 36, Vol. 
9, S. 36) bestiitigt haben, sind diese Luzerne-Typen sowohl in der 
Wuchsform, als auch in der Blatt-, Stengel- und Hiilsenaus- 
bildung, in dcr Inlernodienbildung, in der Entwicklung im Friih- 
jahr, in der Widerstandsfahigkeil gegen Pilzbefall und im Ertrag 
sehr verschieden. 

Cber die Zusaminensetzung der Unkrautflora der hauptsach- 
lichsten Provenienzen von Luzernesaatgut aus Asien geben die 
nachstehenden Untersuchungsergebnisse einigen Aufschluss. 
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a. Turkestaner-Luzerne, 

Probe 1 (Turkestaner) : Ceniaurea Picris (2 — 1), Polygonum avi- 
culare (2), Panicum Crus galli (3), Panicum sp. (5), Setaria viridis 

(4) , S. glauca (5), Alhagi camelorum (4), Lappula echinata (5), Plan- 
tago lanceolata (5) und Trifolium sp. (5). 

Brockchen rotlicher Steppenerde. 

Probe 2 (Turkestaner) : Centaurea Picris (2 — 1), Polygonum avicu- 
lare (2), Setaria viridis (3), Panicum Crus galli (3), P. miliaceum 

(5) , Gichorium Intybus (4), Chenopodium album (5), Lappula echi- 
nata (5) und Alhagi camelorum (5). 

Graue Erdbrockchen. 

Probe 3 (Turkestaner) : Centaurea Picris (2 — 1), Polygonum avi- 
culare (2), Panicum Crus galli (4 — 3), Setaria viridis (4), Alhagi ca- 
melorum (4), Cichorium Intybus (4), Trifolium resupinatum (5), Lap- 
pula echinata (5) und Loliuin temulentum (5). 

Graue Erdbrockchen. 

Probe 4 (Turkestaner) : Plantago lanceolata (3 -2), Centaurea Picris 
(4), Panicum miliaceum (4), Setaria viridis (4), Trifoliiim repens (5) 
und Polygonum aviculare (5). 

Kleine abgerundete, graue Erdbrockchen, beim Zerdrucken zum Teil 
in feinen Sand zerfallend. 

Probe 5 (Turkestaner): Centaurea Picris (2), Polygonum aviculare 
(3), Setaria viridis (3), S. glauca (5), Papaver somniferum, weissamig 
(3), Panicum Crus galli (4 — 3), Plantago lanceolata (4) und CJcho- 
rium Intybus (4). 

Schwarze Steinchen, graue und graurotliche Erdbrockchen (Step- 
penerde). 

Nicht selten kommen in Saatgul der Turkeslaner-Luzerne auch 
noch Samen von Salvia silvestris, S. Sclarea, Eruca saliva, Bras- 
sica juncea u. a. m. vor. 

Weitere Listen siehe Lit No. 1, Bd. II, S. 93; No. 2; No. 62 und 
No. 36, Vol. 9, S. 55/56. Vgl. ferner Lit. No. 9, No. 100, No. 147, No. 52, 
No. 67 und No. 86. 

Das geiibte Auge erkennt die Turkeslaner-Luzernc in der Regcl 
schon auf den ersten Blick an der matten, graugelben bis grau> 
braunen Farbe und an der sandig-rauhen Oberflache ihrer Sa- 
men. Bisweilen kommt allerdings auch Saatgut von Turkestaner- 
Luzerne auf den Markt, das zweeks Tauschung poliert und durch 
Behandlung mil Fett geschont wurde. Diese Ware kursiert dann 
rein Oder gemischt mit Luzernesamen mittaglicher Herkunft iin 
Handel unter dem Namen »Provencer-3>, »sudfranzdsische» Oder 
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»italicnischc» Luzerne. Vor 30 Jahren kaiiien solche Manipula- 
tionen ofters vor; heute sind sie dagegen selten, da auch Bei- 
inischungen von Turkestaner-Luzerne in der Regel leicht an der 
Zusaininensetzung der Unkrautflora, besonders am Vorkoin- 
men von Centaurea Picris, Alhagi camelorum etc. feslstellbar 
sind. 


b. Luzerne aus Kleinasien. 

Die Luzerneprovenienzen dieses ebenfalls ausgedehnten Gcbic- 
tes ergaben in den bis anhin in Milleleuropa durchgefuhrlen 
Anbauversuchen befriedigende Resuitate. so die T a u r u s-, die 
Kayseri- und die sog. t ii r k i s c h e Luzerne. Diese Her- 
kiinfle haben sich in unseren Versuchen durchgehends viel bes- 
ser bewahrt als die Turkestaner-, die argentinische, die siidafri- 
kanische, die persische und die Iran-Luzerne. Im Jahr der Aus- 
saat und im ersten vollen Nutzungsjahr liefern sie meist noch 
clwas hdhere Ertriigc als die besten europaischen Provenienzen, 
werden in der Folge aber stark Hickig und verunkrauten dann 
rasch. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora der 
aus Kleinasieii stammenden Luzernesaaten seien erwahnl 

Probe 1 (anatoiisch, Kayseri): Cichoriuiii Intybus (2—1). Setaria 
viridis (2 1), Chenopodium album (2 1). Centaurea solstilialis (2), 

C, iberica (3), Reseda lutca (3-~2), Plantago lanceolata (3 — 2), Lotus 
cornieulatus (3—2), Rumex crispus (3-2), Polygonum aviculare (3 

2), P. Convolvulus (3). Vaccaria pyrainidata (3), Melandrium nocti- 
florum (3), Silene dicholoma (3), Panicum Crus galli (4), Eruca ve- 
sicaria (5), C.onvolvulus arvensis (5), Trifoliuin pratense (5), Erodium 
cicutarium (5), Lactuca Serriola (5), Melilotus albus (5) und Atriplex 
sp., wahrscheinlich A. tataricum (5). 

Milch- und (ilasquarzkdrnchen, rosarote, in 107riger Salzsaurc nicht 
aufbrauscnde Steinchen, vereinzclte ^veissgraue Kalksteinchen. graue 
und dunkelgraue, stark kalkhaltige Erdbrockchen, sowie rdtliche, stark 
kalkhaltige Erdkliimpchen, die beim Zerdriicken in feinen Sand zer- 
fallen. 

Probe 2 (Taurus): Setaria viridis (2 — 1), Cichorium Intybus (2-1), 
Centaurea solstilialis (2—1), Melilotus officinalis (2), Plantago lanceo- 
lata (3—2), Silene vulgaris (3 — 2), Chenopodium album (3), Rumex 
pulcher (3), R. crispus (4), Lotus cornieulatus (3), Polygonum avicu- 
lare (3), P. Persicaria (5), P. Convolvulus (5), Reseda lutea (3), Eruca 
sativa (4—3), Bupleurum rotundifolium (4 — 3), Panicum Crus galli 
(4 — 3), Salvia pratensis (4 — 3), Glaucium corniculaturn (4), Lolium 
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perenne (4), Galeopsis sp. (4), Convolvulus arveiisis (4), Malva 
neglecta (4), Hordeum sp. (5), Brassica Rapa campestris (5) und 
Gypsophila sp. (5). 

Milch- und Glasquarzkdrnchen, graubraune Kalksteinchen, Bruch- 
stiicke von Schneckengehausen, graue Erdbrdckchen. 

Probe 3 (Mrkische:^) : Cichorium Intybus (2 — 1). Planlago lancco- 
lata (2). Setaria viridis (3—2), Cuseula Trifolii (3 — 2)* Chenopodiurn 
album (3), Daucus Carota (4), Ccnlaurea solstitialis (5) und Rumcx 
pulcher (5). 

Milchquarzkdrnchen, hell- und dunkelgraue Slcinchcn, graue und 
schwarze Erdbrockchen. 

Weitere Listen siehe Idt. Xo. 36. Vol. 9, S. 53 und Xo. 43, S. 414. 
c. Syrische Luzerne. 

In einem von Stebler durchgefiihrtcn Anbauversuch mil Lu« 
zernc sudfranzosischer und syrischer Herkunft erwics sich lelz- 
tere als widerstandsfahiger, ertragreichcr und dauerhafter. Die 
Unkraulflora dcs verwendeten Saatgules syrischer Provenienz 
setzte sich in der Hauptsachc zusamnien aus: Silene sp. (wahr- 
scheinlich conoidea), Picris pauciflora, Euphorbia seyetalis, Me- 
lilotus indicus, M. messanensis, Arthrolohium scorpioideSf Vacca- 
ria pyramidata, Centaurea Calciirapa, Reseda lutea, Andropoyon 
halepensisj Erodium cicutariumy Phalaris sp., Ruinex pulcher, 
Cichorium Intybus, Setaria viridis. Polygonum aviculare, Convol- 
vulus arvensis und Galium Aparine. 

In einer andern Probe Luzerne syrischer Herkunft fanden sich vor: 
Festuca sp., wahrscheiiilich F. arundinacea (2), Arthrolobium scor- 
pioides (3 — 2), Silene gasimailikensis (3),* Silene sp. (5). (kiscuta mo- 
nogyna (4 -3), Cichorium Intybus (4), Centaurea solstitialis (5), Tri- 
folium pratense (5), Tr. striatum (5), Setaria viridis (5), Andropogon 
halepensis (5), Sinapis arvensis (5), Asperula arvensis (5). Polygo- 
num Convolvulus (5), Vaccaria pyramidata (5) und Planlago lanceo- 
lata (5). 

Hellbraunc Sleinchen, Bruchstiicke von Schneckengehausen, braune 
und dunkelbraune Erdbrdckchen, die beim Zerdriicken in ein san- 
diges Pulver zerfallen. 

Ausser den erwahnten Arten finden sich in Luzernesaatgul 
syrischer Herkunft bisweilen noch Samen von: Picris Spnenge- 
riana, Silene conoidea, Gypsophila trichotoma, Trifolium resupi- 
natum, Torilis arvensis u. a. m. 

Weitere Listen siehe Lit. No. 1, Bd. 11, S. 97 und No. 98, S. 9. 


Vgl. Lit. No. too, S. 24. 
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d. Luzerne aus Iran (PersienJ, 

Die »Luzornc aus Persien» und die »Iran-Luzerne» lial)en sicli 
in den an unserer Anslalt durchgefiihrtcn Anbauversuchen nicht 
bewahrt. Sie litten stark unter der Blattflcckcnkrankheit, liefer- 
ten nur geringe Erlriige und warcn schon bcim drittcn Schnitt 
des crsten Jahres nach der Aussaal nur noch in Spuren vor- 
handen. 

Die von Steblkk auf ihren Anbauwert geprlifle !> e r s i s c li e 
Luzerne enlhielt als charakterislische Unkrautsamen : (len- 
taiirea solstiiialis, Arthrolobium scorpioides, Vaccaria pyraini- 
datOf Vogelia panicuIatUf Cnscuta sp. usw., wahrenddem das von 
uns verwendele Saaigut einer sog. »Iran-Luzerne» folgende Ver- 
unreinigungen aufwies: 

l^lantago lanceolata (2 1), Luscula sp. (2 1), Setaria viridis (2 

- 1), ('henopodiiiin aH)um (2), Panicum ('rus galli (2), Cichoriuin 
Intybus’(3 2), Trifoliuni resiipinaturn (3 2), Tr. pratense (4), Meli- 
lotus indicus (3), Polygonum avieiilare (3)» Eriica vesicaria ssp. lati- 
valvis var. cu-lativalvis (4 3), Poa bulbosa (4), Andropogon hale- 

pensis (4), Atriplex patulum (4), Riiniex crispiis (4), (ialiiirn Mollugo 
(5 4), Fesluea rubra fallax (5), Tragopogon orienlalis (5), Centau- 

rea solslitialis (5), ('. ph> lloeephala (5), Phleiim pratense (5), Animi 
majus (5), Cerastium eaespitosiim (5), Triticuni acstivum (5), Jd- 
num usitalissimum (5), L. perenne (5), Stellaria media (5), Silene 
sp., rotblubeini (5), Lephalaria Iranssilvanica (5), Salvia sp. (5), Hibis- 
cus Trionum (5). Hyosc>amus niger (5), (ialega officinalis (5), Malva 
neglecta (a), Alyssum sp. (a), ('.oronilla varia (a) und Vaccaria pyra- 
midal a (a). 

Braunrblliche, in Salzsiiure aufbrausende Sleinchen, braunrbtliche 
Krdklumpcben, die beim Zerdriicken in feinen Sand zerfallen. 

Weilere Listen siche Lit. \o. 98, S. 12 und No. 43, S. 414. Vgl. fer- 
ruT bclreffend Luzerne asiatiseber Provenienz [Lit. \o. 3(i, Vol. 9, 
S. a3/()0 ;. 


6. Medicago lupulma L. Gelb- oder Hopfenklee. 

Diese nicht besonders ergiebige, ein- bis zweijahrige Fuller- 
pflanze stelll geringere Anspriiche an den Standort als Rotklee 
und Luzerne, verlangt aber zu ihrem Gedeihen kalkhaltigen Bo- 
den. Im Friihling ohne Dberfrucht gesat, liefern die besseren 
Gelbkleeprovenienzen {Thiiringer, Luxemburger, vogesischer etc.) 
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schon im Aussaatjahr zwei Schnitte, uberwintern dann gut und 
geben im darauffolgenden Fruhjahr ein bis zwei Wochen friihcr 
als Rotklee einen weiteren befriedigenden Schnitt. In der Regel 
wird der Gelbklee bei uns im Fruhjahr in Getreide eingesat, um 
im Herbst einen Stoppelschnitt und im Mai den Haupt- und 
zugleich letzten Schnitt zu liefern. In seltenen Fallen wird er 
mit Rucksicht auf den niedrigen Saatgutpreis auch zu Griindiin- 
gungszAvecken angebaut. Dagegen findet er oft, w'enn auch in 
geringerem Prozentsatze, in Mischungen fiir Wiesen- und Weide- 
aniagen Verwendung, so besonders als » Fuller* Oder als teil- 
weiser Ersatz fiir Rotklee in kurzfristigen Mischungen fiir flach- 
griindige, Irockenere, leichtere und rasch wechselnde Roden. 

An der Versorgung des Weltmarktes mit Gelbkleesaatgut be- 
teiligen sich besonders Mitte4- und Suddeutschland, 
Nordfrankreich, Bohmen, Ungarn und P o 1 e n. 
In Schw’eden wird Gelbkleesamen nach Witte (Lit. No. 118) 
besonders auf der ihrem geologischen Bau (Silurschichten, 
grosstenteils Kalk) nach schon zum osteuropaischcn Tiefland 
gehorenden Insel Gotland produziert, in geringerer Mengc auch 
auf der Insel oland und in der Provinz Schonen. Nach Witte 
(1. c.) vermag Gotland gegenwartig den ganzen jahrlichen Bedarf 
Schwedens an Gelbkleesamen zu dccken. Biswcilen kann sogar 
etwas von diesem Saatgut exportiert werden. 

Vom landwirtschaftlichen Standpunkt aus belrachtet, muss 
beim Saatgut stets scharf unterschieden werden zwischen dem 
sogenannten s-Kulturgelbklee* und den wildwachsenden, als 
Unkraut im Getreide auftretenden Formen. Diese werden na- 
mentlich in Ost- und Siideuropa, bisweilen aber auch in Mittel- 
europa als Ausputz aus Getreide gewonncn und gelangcn dann 
unter den Namen »Gelbklee», »Steinkleey>, i»Steingelbklee», 
»Wah, pMinette faussep, »Vetriolo giallop etc. in den Handel. 
Die Samen dieser fiir den Anbau als Kulturpflanzen ganz unge- 
eigneten und wertlosen Formen zeichnen sich vor allem aus 
durch geringe Korngrosse und rundlicheren Querschnitt, sowie 
durch griinlichere Farbe und vereinzelt auftretende braune 
Punktierung. Entsprechend seiner geringeren Korngrosse weist 
das Saatgut des Steingelbklees auch ein niedrigeres Tausend- 
korngewicht auf. Nach unseren bisherigen Feststellungen 
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schwankt dieses zwischen 0,8 und 1,5 Gramm, beim »Kultur- 
gelbklee» zwischen 1,3 und 2,i Gramm. Die in den lelzten Jahren 
aus Ungarn nach der Schweiz gelieferten Gelbkleesaaten erwie- 
sen sich in unseren Anbauversuchen ohne Ausnahme als Samen 
des vollig Oder beinahe w^ertlosen Steingelbklees. Vor dem Bezug 
von Gelbklee ungarischer Provenienz ist daher zu warnen. Ab- 
gesehen von den als Ausputz aus Getreide gewonnenen Wildfor- 
men sind die im Handel kursierenden Gelbkleeprovenienzen im 
Anbauwert nicht stark verschieden. 

Die besten Gelbkleesorten stammen aus Mitleleuropa. Ihr 
Unkrautbesatz setzt sich, wie schon Stebler & Volkart belonen 
(Lit. No. 7, Bd. II, S. 115), hauptsachlich zusammen aus Samen 
von Unkrautern und Pflanzenarten des gemassigten Klimas, wie 
z. B. Alopecurus myosuroides, Lolium perenne, Silene vulgaris, 
Geranium dissecium, G. molle, G. pussilliim, Lotus corniculatus, 
Trifolium procumbens, Sherardia arvensis, Carum Carvi, Valeria- 
nella deniata, V, carinata, Chrysanthemum Leucanthemum und 
Lapsana communis, Seltener finden sich darin auch Samen von 
Lepidium campestre, Reseda lutea, Teucrium Botrys u. dgl. m. 

Im Saatgut, das Stebler scinerzeit bei der Durchfiihrung seines 
Anbauversuches mit Gelbklee italienischer (^Vetriolo giaUo») 
und ungarischer Herkunft im Vergleich zu Gelbklee aus Thii- 
ringen verwendete, fanden sich nach den Feststellungen von 
Volkart folgende, der Menge nach geordnete Unkrautsamen vor: 


Thuringer 

(»Kulturgelbklee») 

Sinapis arvensis 
Geranium molle 
(ieranium dissectiim 
Galium Aparine 
Geranium pussilJum 
Geranium sp. 

Vogelia paniculata 
Bromus commutatus 
Lepidium eampestre 
Bromus sterilis 
Bromus secalinus 
Sanguisorba minor 
Thlaspi arvense 


Italienisch 

(»Steingelbklee») 

Anagallis sp. 
Polygonum Persicaria 
Chenopodium album 
Polygonum aviculare 
Plantago lanceolata 
Verbena officinalis 
Silene vulgaris 
Panicum Crus galli 
Stellaria media 
Setaria viridis 
Pimpinella major 
Daucus Carota 
Panicum ischaemum 


Ungariseh 

(»Steingelbklee») 

Melandrium album 
Chenopodium album 
Melilotus sp. 
Polygonum aviculare 
Sinapis arvensis 
Lepidium Draba 
Reseda lulea 
Sherardia arvensis 
Galium Aparine 
Polygonum Persicaria 
Silene vulgaris 
Plantago lanceolata 
Ajuga genevensis 
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Delphinium Consolida Ainarantus sp. Alliaria officinalis. 

Veronica sp. Lolium perenne 

Secale ccreale Ranunculus repens 

Planlago lanceolata Panicum sanguinale. 

Onobrychis saliva. 

Weiteren Aufschluss fiber die Zusaminensetzung der Unkraul- 
flora der hauptsachlichsten Herkfinfle von Gelbkleesaatgut (inch 
»Steingelbklee») geben nachstehende Untersuchiingsresultate. 

Probe i (initteleuropdisch, siiddeuisch) : Lolium perenne (2-1). 
Anlhemis arvensis (2 — 1), Planlago lanceolata (2). Lapsana commu- 
nis (2), Alyssum Alyssoides (2), Ranunculus repens (3 — 2), R. acer 
(5), Myosotis arvensis (3 — 2), Arenaria serpyllifolia (3). Satureia 
Acinos (3). Silene vulgaris (3). Brassica Rapa (3). Valerianella den- 
tala (3), V. olitoria (5), Geranium molle (3), G. dissectum (4 — 3). 
Broinus tectorum (3), B. hordeaceus (4 3). Riimex crispus (4 — 3). 

R. Acetosa (5), Veronica serpyllifolia (4 — 3), Trifolium diibium (4), 
Teucrium Botrys (4), Cerastium caespitosum (4), Linurn calharlicum 
(5 — 4), Phalaris arundinacea (5), Chrysanthemum l.,eucanthenuim 
(5), Viola tricolor (5), Festuca rubra (5), l^runella vulgaris (5), Vicia 
tetrasperma (5). Vogelia paniculata (5), Galium tricorne (5), Ono- 
brychis saliva (5), Taraxacum officinale (5) und Knautia arvensis (5). 

Feldspatstuckchen, Kreidestuckchen, Bruchstucke von Schnecken- 
gehausen. 

Probe 2 (mitteleuropaisch) : Geranium pusillum (2 — 1), (i. disscc- 
luru (2 — 1). Solanuin nigrum (2-1), Planlago lanceolata (2 -1), P. 
major (3), Silene vulgaris (2-1), Trifolium hybridum (2 — 1), Tr. 
repens (2), Tr, dubium (3—2), Tr. pratense (4), Tr. incarnatum (5). 
Tr. arvense (5), Reseda lutea (2), Rumex crispus (2), R. Acetosella 
(4), Prunella vulgaris (3), Stellaria graminca (3). Galium Aparine 
(3). Lolium perenne (3), Melandrium album (4—3), Brassica Rapa 
campestris (4 — 3), Ranunculus repens (4-3), Poa trivialis (4), Alo- 
pecurus myosuroides, entspelzt (4), Lotus corniculatus (5), Polygo- 
num aviculare (5), Veronica Tourneforlii (5), Lapsana communis (5), 
Sonchus asper (5), Cerastium caespitosum (5) und Myosotis arven- 
sis (5). 

Milch- und Glasquarzkornchen, ziegelrote Sleinchen, mil Glimmer 
durchsetzte Erdbrockchen. 

Probe 3 (mitteleuropaisch, Luxemburger): Planlago lanceolata (2 
— 1), Melandrium album (2—1), Trifolium repens (2), Tr. hybridum 
(2), Tr. pratense (3), Tr. striatum (5), Sherardia arvensis (2), Lotus 
corniculatus (2), Geranium molle (3), G. dissectum (5), Lolium pe- 
renne (4), Phleum pratente (4), Anthemis arvensis (4), Prunella vul- 
garis (5), Reseda lutea (5), Galium Aparine (5), Centaurea Jacea (5), 
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Solanum nigrum (5), Stellaria media (5) und Brassica Rapa cam- 
peslris (5). 

Milch- und Glasquarzkornchen, Feucrsteinsluckchen, Kreidestiick- 
chcn» graue Erdbrockchen. 

Probe ^ (mitteleuropaisch, Luxemburger) : Geranium disscctum (2 
- ~1), G. rnolle (3 — 2), Polygonum aviculare (2), Sherardia arvensis 
(3- 2), Silene vulgaris (3), Plantago lanceolata (4 — 3), Galium Aparine 
(4), (^arduiis nutans (5), Trifolium repens (5), Tr. hybridum (5), Ca- 
rum Carvi (5), Reseda lutea (5), Rumex crispus (5) und Torilis An- 
thriscus (5). 

Milchquarzkdrnchen, dunkelgraues Quarzsteinchen. graue Steinchen, 
die in 109iiger Salzsaurc nicht aufbrausen, graue Erdbrockchen. 

Probe 5 (mitteleuropdisch, Luxemburger) : Geranium dissectum (2 
— 1), Sherardia arvensis (2 1), Trifolium hybridum (3 — 2), Tr. pra- 

tenj^e (4), Silene vulgaris (3), Alopecurus myosuroides (3), Phleum 
pratense (4—3), Rumex crispus (4- 3), Lotus corniculatus (4), Plan- 
tago lanceolata (4), Solanum nigrum (4), Stellaria media (4), Papaver 
Rhoeas (5), Selaria viridis (5) und Medicago saliva (5). 

Graubraunes Steinchen von muschcligem Bruch, Feldspatsliickclien, 
graue Erdbrockchen. 

Probe 6 (iwrdfranzosisch, vogesisch): Lolium perenne (2 1), (Je- 

raniuin dissectum (2 -1), Plantago lanceolata (4-- 3), Sherardia ar- 
vensis (4 -3). Caruin (^arvi (4), Arrhenatheruin elatius (4). Trifolium 
agrarium (4) und Solanum nigrum (4). 

Milchquarzkdrnchen, belle Kalksteinchen, Kreidestuckchen, schwarz- 
graue Steinchen, 

Probe 7 ( iiordfraiizbsisch f : Plantago lanceolata (2), Geranium dis- 
sectum (3), Melandrium dioecurn (3), Lepidium campestre (4), Lo- 
liuni perenne (4) und I.apsana communis (5). 

I^robe 7 a ( nordfranzosisch) : Plantago lanceolata (2), Sherardia 
arvensis (2), Lolium perenne (2), Geranium dissectum (2), Rumex 
crispus (3” 2), R. Acelosella (5), Solanum nigrum (3), Trifolium sp. 
(4 3), Tr. hybridum (5), Tr, pratense (5). Tr. repens (5)^ Silene 
vulgaris (4- 3), Alopecurus myosuroides (4- 3), Sinapis arvensis (4 
“3), Anthyllis Vulneraria (4), Prunella vulgaris (4), Myosolis arven- 
sis (4), Reseda lutea (4), Meliloius albus (4), Aethusa Cynapiuni (4), 
Arrhenatherum elatius, entspelzt (4), Geranium pusillum (4), Bromus 
erectu.s, entspelzt (5), Picris hieracioides (5), EZuphorbia exigua (5), 
Antheniis Colula (5). A. arvensis (5), Daucus Carota (5), Viola trico- 
lor (5), Aira caryophyllea (5) und Lepidium campestre (5), 

GJavicep.s purpurea (5), 

Ziegelrotes Steinchen, Quarzkornchen, Aveissgelbe und graue Kalk- 
steinchen. 
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Probe 8 (westeuropdisch, englisch): Silene vulgaris (1), Sherardia 
arvensis (2), Solanum nigrum (2), Poa nemoralis (4 — 3), Geranium 
dissectum (4 — 3)» Sinapis arvensis (4), Plantago lanceolata (4), Tri- 
folium hybridum (4), Tr, repens (5), Alopecurus myosuroides (4), 
Cynosurus cristatus (5)i Agrostis alba (5), Lapsana communis (5), 
Medicago saliva (5), Galium Mollugo (5), G. Aparine (5), Dactylis 
glomerata (5), Lolium perenne (5) und Vicia tetrasperma (5). 

Schwarzbraune Steinchen, graue Erdbrockchen. 

Probe 9 (ivesteuropdisch, belgisch): Geranium pusilium (2), She- 
rardia arvensis (2), Solanum nigrum (3), Trifolium hybridum (4), 
Plantago lanceolata (4), Echium vulgare (5 — 4), Lolium perenne (5) 
und Polygonum aviculare (5). 

Gelblichc Steinchen, graue Erdbrockchen. 

Probe 10 (ddnisch): Lolium perenne (2 — 1), Sherardia arvensis 
(2 — 1), Geranium pusilium (3 — 2), G. dissectum (4), Anthemis arven- 
sis (3), Polygonum aviculare (4 — 3) Brassica Rapa (4), B. Rapa cam- 
pestris (5), Ruraex Acetosella (4), Trifolium repens (4), Tr. pratensc 
(5), Dactylis glomerata, entspelzt (4)« Plantago lanceolata (5) und 
Sinapis arvensis (5). 

Ziemlich abgerundete Quarzkornchen. braune Steinchen, Kreide- 
stiickchen, graue Erdbrockchen. 

Probe 11 (ddnisch): Geranium molle (2 — 1), G. dissectum (2 — 1), 
Sherardia arvensis (2 — 1), Anthemis arvensis (2 — 1), Lolium multiflo- 
rum (2), Rumex Acetosella (3), Melandrium dioecum (4 — 3), Trifolium 
hybridum (4 — 3), Tr. repens (4 — 3), Tr. striatum (4), Chenopodium 
album (4), Stellaria media (4), Crepis biennis (5), Chrysanthemum 
maritimum (5) und Myosotis arvensis (5). 

Dunkelbraune Steinchen. 

Probe 12 (ddnisch): Trifolium pratense (2 — 1), Tr. repens (5)» Lo- 
lium perenne, entspelzt (2 — 1), Sherardia arvensis (2), Chrysanthe- 
mum maritimum (3), Geranium pusilium (3), G. dissectum (5), Phleum 
pratense (3), Rumex Acetosella (3), Dactylis glomerata (4) und Vicia 
tetrasperma (5). 

Probe 13 (osieuropdisch, polnisch): Plantago lanceolata (2 — 1), Tri- 
folium repens (2), Tr. hybridum (3 — 2), Tr. pratense (4), Papaver 
somniferum (2), P. Rhoeas (4), Chenopodium album (2), Spergula ar- 
vensis (3 — 2), Rumex Acetosella (3 — 2), Medicago sativa (3), Poly- 
gonum lapathifolium (3), P. Persicaria (5). Anthemis arvensis (3), 
Phleum pratense (3), Lolium perenne (3), Prunella vulgaris (3), Ge- 
ranium molle (3), Carum Carvi (4), Silene dichotoma (4), Stellaria 
media (4), Erodium cicutarium (5), Panicum Crus galli (5), Setaria 
viridis (5), Brassica Rapa campestris (5), Scleranthus annuus (5) und 
Gerastium caespitosum (5)* 

Weisse Steinchen, rotliche Feldspatstiickchen. 
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Probe (osteuropdisch, ungarisch)^: Polygonum lapathifoUura 

(2) , P. aviculare (3), Sinapis arvensis (3 — 2), Centaurea Cyanus (3 
— 2). Rumex crispus (3), Stachys annuus (3), Chenopodium album 

(3) , Cirsium arvense (3). Panicum Crus galli (3), Thlaspi arvense (3), 

Lepidium campestre (4 — 3), Amarantus retro flexus (4 — 3), Coronilla 
varia (4), Lappula cchinata (4), Delphinium Consolida (5), Melilotus 
officinalis (5), Cuscuta arvensis (5), Vicia sepium (5), V. angustifolia 
(5), Lotus corniculatus (5), Anagal^ia arvensis (5), Melandriiim dice- 
cum (5) iind Setaria viridis (5). . . 

(iraue Krdbrockchen. 

Probe 15* (osteuropdisch, ungarisch)^ : Polygonum aviculare (2 — 1), 
P. lapathifolium (3 2), Anagallis arvensis (2 — 1), Chenopodium al- 

bum (2* 1), Huriiex obtusifolius (2-1), Cirsium arvense (2 — 1), Si- 
napis arvensis (2), Melandriuni dioecum (2), Stachys annuus (2), Me- 
lilotus officinalis (2), (]amelina microcarpa (2), Trifolium repens (3 
-2), Tr. pralense (4), Tr. arvense (5), Lepidium campestre (3 — 2), 
L. Draba (3), Delphinium Consolida (3 - 2), Brassica Rapa campestris 

(3) , Reseda lutea (3), Viola tricolor (3), Euphorbia Peplus (3), Ama- 
rantns retroflexus (3), Loliiim perenne (3), Thlaspi arvense (4 — 3), 
Setaria viridis (4 - 3), (ialiiim Mollugo (4 — 3), Medicago sativa (4), 
(’.oronilla varia (4), Sideritis montana (4), Convolvulus arvensis (5), 
Poa nemoralis (5), Spergula arvensis (5), Plantago major (5), Anthe- 
mis arvensis (5) und (aiscuta racemosa (5). 

Quarzkornchen, schwarze Steinchen, ziegelrote Steinchen, schwarze 
Erdbrbckchen. 

Probe 16* (osteuropdisch, ungarisch)K' (^Jirysanthemum maritimum 
(2 1), Melandriuni dioecum (2 —1), Trifolium incarnatum (2 — 1), Tr. 

repens (3), Tr. procumbeiis (4), Tr. pratense (5), Oepis virens (2), 
C. tectorum (5), Anagallis arvensis (2), Sinapis arvensis (2), Cirsium 
arvense (3 - 2), (Chenopodium album (3-~2), Ch. hybridum (3), Lepi- 
dium campestre (3 — 2), Brassica Rapa campestris (3), Amarantus re- 
troflexus (3). (ialium Aparine (3), Rumex crispus (3), R. Acetosella 

(4) , Polygonum lapathifolium (3), P. aviculare (5), Setaria viridis (3), 
(Camelina Alyssum (3), Plantago lanceolata (3), P. major (5), Thlaspi 
arvense (4-^ -3)* Delphinium Consolida (4 — 3), Myosotis arvensis (4 

3). Lolium perenne (4), Poa trivialis (4), Panicum miliaceum (4), 
Lappula echinata (4), Reseda lutea (4), Erysimum cheiranthoides (4), 
Melilotus officinalis (5), Capsella Bursa pastoris (5), Viola tricolor 

(5) , Stachys annuus (5), Gnaphalium Hoppeanum (5), Sherardia ar- 
vensis (5), Scleranthus annuus (5) und Euphorbia Peplus (5). 

Quarzkornchen, weisse Kalksleinchen, schwarze und graue Erd- 
klunipchcn. 

' Bei den mit * bezeichneten Prohen handelt es sich iim Steingelbklee, der 
als Aiisputz aus (ietreidc geivonnen wurde. 


20 
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Probe 17* (osteuropdisch, ungarisch)^: Polygonum lapathifoliiini 
(2 — 1), P. aViculare (3 — 2), Anagallis arvensis (2 — 1), Cirsium ar- 
vense (2 — 1), Celitaurea Cyanus (2 — 1), Lepidium campestre (2 — 1), 
Spergula arvensis (2), Amarantus Blitum (2), Rumex crispus (2), Me- 
landrium noctiflorum (3 — 2), Chenopodiuin album (3), Brassica Rapa 
dampestris (3), Vicia hirsuta (3>, Thlaspi arvense (3), Carex elata 
(4 — 3), Reseda lutea (4 — 3), Viola tricolor (4 — 3), Trifolium procum- 
bens (4 — 3), Tr. pratense (5), Tr. dubium (5), Lithospermum arvense 

(4) , Lappula echinata (4), Anthemis austriaca (4), Coronilla varia (4), 
Alyssum Alyssoides (4), Agropyron repens (5), Melilotus officinalis 

(5) , Setaria viridis (5), S. italica (5), Prunella vulgaris (5), Hibiscus 
Trionum (3), Plantago lanceolata (5), Stellaria graminea (5), Papaver 
Rhoeas (5), Myosotis arvensis (5) und Brachypodium pinnaturn, 
entspelzt (5). 

Claviceps purpurea (5). 

Quarzkornchen, dunkle Erdbrockchen. 

Probe 18* (osteuropdisch, ungarisch) : Melandirum dioecum (2), 
Chrysanthemum maritimum (2), Anagallis arvensis (2), Camelina 
Alyssum (2), Trifolium incarnatum (2), Tr. hybridum (4 — 3)* Tr. re- 
pens (4 — 3), Tr. procumbens (5), Sinapis arvensis (2), S. alba (5), 
Plantago lanceolata (3 — 2), P. major (5), Crepis virens (3 — 2), Rumex 
crispus (3 — 2), R. Acetosella (5), Cirsium arvense (3—2), C. lancco- 
latum (5), Melilotus officinalis (3), Panicum Crus galli (3), Lepidium 
campestre (3), Polygonum aviculare (3), P. lapathifoliiini (3), Cheno- 
podium album (3), Galium Aparine (3), Myosotis arvensis (3). Setaria 
viridis (4 — 3), Reseda lutea (4 — 3), Thlaspi arvense (4), Anthyllis 
Vulneraria (4), Scleranthus annuus (4), Medicago sativa (5), Lotus 
corniculatus (5), Viola tricolor (5), Atriplex patulurn (5). Alyssum 
Alyssoides (5), Delphinium Consolida (5), Sherardia arvensis (5), An- 
Ihemis arvensis (5), Lolium perenne (5), Sccale cereale (5) und Vicia 
tetrasperma, entschalt (5). 

Milch- und Glasquarzkornchen, graue Kalksteinchen, Kreidestiick- 
chen, ziegelrote Steinchen, graue und schwarze Erdbrockchen. 

Weitere Listen siehe Lit. No. 1. Bd. 11, S. 115; No. 37; No. 103, S. 13; 
No, 36, Vol. 10, S. 505 & No. 118. Vgl. ferner Lit. No. 98, S. 22/24 und 
[No. 36, Vol. 10, S. 503/507]. 


7. Lotus corniculatus L. Gemeiner Schotenklee^ Homschotenklee. 

Der Homschotenklee ist sehr geniigsam und gedeiht selbst 
dort, wo Rotkiee, Luzerne und Bastardklee keinen befriedigen- 
den Ertrag mehr liefern, Er ertragt Diirre und Nasse gut, zeich- 
net sich aus durch sehr grosse Dauerha(tigkeit und halt bei 
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giinstigcn Bedingungen in Mischungen mil andern Klee- und 
Grasarten bis 20 und mehr Jahre aus. 

Der gemeine Schotenklee trill wild in sehr zahlrcichen Forinen 
auf, die aber in Kultur genommen infolge Kreuzbefruchtung eine 
geringc Konstanz aufweisen. Vom landwirtschaftlichcn Stand- 
punkl aus betrachtel, lasst sieh die F'iille der Varietaten und 
Formen des Hornsohotenklees in zwei grossc Gruppen zusaminen- 
fassen : 

1. der echte Horn schotenklee (Lotus corniculatus 
L. subsp. eucorniculatiis Briq.) mil verkchrteiformigen oder 
verkehrteifdrmig-rhoinbischen Blatlchen und 

2. der s c li m a 1 b 1 a 1 1 r i g e Schotenklee ( Lotus cor- 
niculatus L. subsp. tenuis [Kit.] Briq. = L, corniculatus var. 
tenuifolius L. = L, tenuifolius Rchb.) mil lineallanzeltlichen bis 
linealen Bliittchen, 

Die gevvohnliche Handelsware gehort zuin guten Teil der 
weniger werlvollen schinalblatlrigen Unterart an, so besonders 
die aus Slid- und Osleuropa stammende Saatware. Bisweilen 
bestehen aber auch diese Provenienzen ausschliesslich aus Samen 
des echten Hornschotenklees. Am Samenkorn lasscn sich die 
beiden Unterarten des gemeinen Schotenklees, die durch zahl- 
reiche Formen ineinander iibergehen, nicht voneinander unter- 
scheiden. Landwirtschaftlich am wert\oIIslen ist der echte 
A c k e r-S cholenklee (Lotus corniculatus L. subsp. eacor- 
niculatus Bricj. var. arvensis Ser.). Der s c h m a 1 b 1 a 1 1 r i g e 
S c h o t e n k I e e (Lotus corniculatus L. subsp. tenuis [Kit.] 
Briq.) kommt in typischer Ausbildung hauptsachlich in Siid- 
eiiropa vor. 

Das zur Zeit im Handel kursierendc Saatgul des Schotenklecs 
ist vorwiegend miltaglicher (Italien, Frankreich) oder 
o s t e u r o p a i s c h e r (Siebenbiirgen, Ungarn) und nur in 
geringem Umfange initteleuropaischer Herkunft ( Boh- 
men, Deutschland, Schweiz, Danemark). Bezeichnend fiir Scho- 
tenkleesaatgut it alienist* her und franzosischer 
Provenienz ist, ausser der ineist starken Beleiligung von Plantago 
lanceolata, Galium Mollugo, Trifolium pratense, Tr, repens. Me- 
dicago sativa^ M, lupulina und Silene vulgaris an der Zusammen- 
setzung seiner Unkrautflora, besonders das Vorkommen von Sa- 
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men warmeliebender und von solchen ausgesprochen mittagli- 
cher Unkrauter, wie Helminihia echioides, Phalaris paradoxa, 
Salvia Verbenaca, Petroselinum segetuniy Euphorbia exigua, Ver- 
bena officinalis, Cichorium Intybus, Lathy r us Aphaca, Crepis 
setosa, C. virens, Picris stricta, Setaria italica u. a. in. Nur im 
Schotenklee itaiienischer Herkunft haben wir bis jetzt 
Samen von Phalaris paradoxa und Salvia Verbenaca, sowie Sa- 
men der osteuropaischen Silene dichotoma vorgefunden und 
nur in f r a n z 6 s i s c h e m Saalgut solche von Petrose- 
linum segetum und Althaea hirsuta, Im Hornschotenklee 
osteuropaischer Provenienz treten die Setaria- (S, 
viridis, S, glauca, S. italica) und Panicum-Arien (P. Crus galli 
und P, miliaceum etc.) mehr in den Vordergrund. Auch fehlen 
in dieser Provenienz selten Samen dieses oder jenes fiir osleuro- 
paische Saaten mehr oder weniger typischen Unkrautes, wie Hi- 
biscus Trionum, Delphinium Consolida, Centaurea maculosa, 
Glaucium corniculatum, Reseda lutea, Coronilla varia usw. Dein 
Schotenklee mitteleuropaischer Herkunft fehlen stels 
jene Unkrauter, die fiir mittagliche oder osteuropaische Saalen 
besonders charakteristisch sind, wie z. B. Helminthia echioides, 
Petroselinum segetum, Hibiscus Trionum, Glaucium cornicula- 
tum etc. 

Als Beispiele fiir die nahere Zusaminensetzung der Unkraut- 
flora des gemeinen^ Schotenklees verschiedener Herkunft seien 
nachstehende Untersuchungsergebnisse erwahnt. 

Probe 1 (italienisch) : Galium Mollugo (2 — 1), Plantago lanceolala 
(2 — 1), Medicago lupulina, griinliche Korner (2 — 1), M. saliva (3 — 2), 
Trifolium repens (2 — 1), Tr. pratense (2), Tr. procumbens (3- 2), 
Prunella vulgaris (2 — 1), P, laciniata (4), Helminihia echioides (3 — 2), 
Lolium perenne (3), Daiicus Carota (3), Silene vulgaris (3), S. dicho- 
toma (5), Setaria viridis (4), Sherardia arvensis (4), Stachys animus 
(4), Euphorbia exigua^ (4), Rumex crispus (4), Anagallis arvensis (5), 
Sinapis arvensis (5) und Cichorium Intybus (5). 

Graue und graugriinliche Steinchent ziegelrote Steinchen, Milch- 
quarzkornchen, graue Erdbrockchen. 

Probe 2 (italienisch) : Trifolium pratense (2), Tr. repens (4). Plan- 
tago lanceolata (2), Medicago lupulina (5) und Setaria viridis (5). 

* Nicht zu verwechseln mit Euphorbia falcata L., die nach G. Gbntnkr 
ebenfalls im Hornaehotenkiee aiis Italien vorkomt (Lit. No. 36, Vol. 10, 
S. 622). 
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Milchquarzkornchcn, braiinc uiid hrauiirotliche Steinchen, graiie 
Krdbrockt'hen. 

Probe 3 (italienisch) : Plantago lanceolata (2), Trifoliuni pratense 
(2), Tr. repens (5), Medicago sativa (2), (ialiiim Mollugo (4 — 3), Ono- 
bryehis sativa, uiireif (5), Cichoriiim Intyl)us (5), Prunella vulgaris 
(5), Antheriiis arvensis (5), Rumex crispus (5) und Crcpis setosa (5), 

Weisse Kalkslcinchen, graue Erdbrockchen. 

Probe ^ (italienisch) : Plantago lanceolata (2), Trifoliuni pratense 
(2), Tr. repens (4), Setaria viridis (3), Prunella vulgaris (4), P. laci- 
niata (5) und Sherardia arvensis (5). 

Weisse Quarzsteinchen, graue und ziegclrote Steinchen, graue Erd- 
Iirbckcben. 

Probe 5 (italienisch) : Trifoliuni pratense (2), Tr. repens (5), Tr. 
slriatuin (5), Plantago lanceolata (32), (ialiuni Mollugo (4), Daucus 
("arqta (5) und Vicia angustifolia (5). 

Dunkelgrauc Steincben, graue Erdbrockchen. 

Probe 6‘ (italienisch) : Helininthia echioides (2), (ialiuni Mollugo 
(2), Plantago lanceolata (2), Trifoliuni pratense (3 2), Tr. repens 
(a), Medicago sativa (3), M. lupulina (4), Verbena officinalis (4), 
Phleuni pratense (5), Malva silvestris (5), Oepis setosa (5), Sherardia 
arvensis (5), Silene dichotoma (5) und Prunella vulgaris (5). 

(iraugelbliche Kalksteinchen. 

Probe 7 (italienisch) : Plantago lanceolata (2 — 1), Trifoliuni pra- 
leiise (2), Setaria viridis (3 2), Rumex crispus (3 -2), Medicago 
sativa (5), .Antheinis arvensis (5), Polygonum lapathifoliuni (5) und 
Myosotis arvensis (5). 

Milchciuarzkdrnchen, ziegelrote Steinchen, graue Erdbrockchen. 

Probe S (italienisch) : Trifoliuni pratense (2), Tr. repens (4), Plan- 
tago lanceolata (3- 2), Medicago sativa (3), M. lupulina (4 — 3) Hel- 
niinthia echioides (4), Rumex crispus (5) und Setaria viridis (5). 

Weisse Quarzsteinchen, dunkelgraue Kalkstuckchen. 

Probe 9 (italienisch): Trifolium repens (2~ 1), Tr. pratense (2), 
Plantago lanceolata (2- 1), Silene dichotoma (3- 2), Prunella vulga- 
ris (3 2), Setaria viridis (3), Medicago sativa (5), Melilotus albus (5) 

und (ialiuni Mollugo (5). 

Weisse und elwas rdtliche Quarzkornchen, Kalksteinchen und graue 
Erdbrockchen. 

Probe 10 (italienisch): (ialiuni Mollugo (2 — 1), Medicago lupulina 
(2 1), M. sativa (3), Plantago lanceolata (21), Trifoliuni praten.se 

(2), Tr. repens (3- 2), Tr. hybridiun (5), Prunella vulgaris (2), Dau- 
cus (!!arota (3 — 2), Helminthia echioides (3 — 2), Rumex crispus (3), 
Sherardia arvensis (3), Picris stricta (4— ~3), Silene vulgaris (4 — 3), 
l.olium perenne (4) und Setaria viridis (4). 
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Graugrunliche und griinliche Steinchen, ziegelrote Steinchen, Milch- 
ciuarzkornchen, graue Erdbrockchen. 

Probe 11 (ilalienisch) : Plantago lanceolata (2—1), Trifolium pra- 
tense (2), Tr. arvense (4), Tr. repens (5), Tr. hybridiirn (5), Medicago 
saliva (3 — 2), M. lupulina (3), Prunella vulgaris (3 — 2) Galium Mol- 
lugo (3), Helminthia echioides (3), Salvia Verbenaca (4 — 3), Rumex 
crispus (4), Phalaris paradoxa (4). Lolium perenne (5) und Verbena 
officinalis (5). 

Graiie Kalksteinchen, rolliche bis ziegelrote Steinchen, graubraiine 
Steinchen, graue Erdbrockchen. 

Probe 12 (ilalienisch) : Galium Mollugo (2 — 1), Plantago lanceolata 
(2), Trifolium repens (2), Tr. pratense (2), Tr. procumbens (3), Me- 
dicago lupulina, griinliche Kbrner (2), M. saliva (3 — 2), Prunella vul- 
garis (2), Helminthia echioides (3 — 2), Sherardia arvensis (3 2), Lo- 
lium perenne (3), Daucus Carota (3), Setaria viridis (4 3), Gicho- 

riurn Inlybus (4 — 3), Anagallis arvensis (4 — 3), Silene vulgaris (4), 
Sinapis arvensis (4), Stachys annuus (5) und Euphorbia exigua (5). 

Graue, graugrunliche und ziegelrote Steinchen, Quarzkbrnchen, graue 
Erdbrockchen. 

Probe IS (franzosisch) : Plantago lanceolata (2 - 1), Galium Mollugo 
(2—1), Daucus Carota (2 — 1), 'Trifolium repens (2—1), Tr. pratense 
(2 — 1), Prunella vulgaris (2), P. Jaciniata (4), Verbena officinalis 
(2), Medicago lupulina (2), M. saliva (3), Polygonum aviculare (3), 
Helminthia echioides (4 — 3), Crepis virens (4), Rapistrum rugosum 
(5), Malva silvestris (5), Chenopodium album (5), Sinapis arvensis 
(5) und Setaria glauca, entspelzt (5). 

Claviceps purpurea (5). 

Weisse und gelbrotliche Quarzkornchen, Bruchstucke von Scbnec- 
kengehausen, graue Erdbrockchen. 

Probe /4 (franzosisch) : Rumex crispus (2 1), Daucus Carota (2 

— 1), Plantago lanceolata (2 — 1), Galium Mollugo (2—1), Trifolium 
pratense (2), Tr. repens (3 — 2), Prunella vulgaris (2), Medicago lupu- 
lina (3 — 2), M. saliva (3), Verbena officinalis (3—2), Melandriuin 
album (3), Silene vulgaris (4), Lolium* perenne (4), Geranium pusil- 
lum (4), Solanum Dulcamara (4), Polygonum aviculare (4), Althaea 
hirsuta (5) und Lathyrus Aphaca, Bruchstiick (5). 

Claviceps purpurea (5). 

Milchquarzkdrnchen, schv^rarze und ziegelrote Steinchen, hellgraue 
Kalkstiickchen, braungraue Erdbrockchen. 

Probe 15 (franzosisch) : Plantago lanceolata (2), Trifolium repens 
(2), Tr. pratense (3—2), Medicago lupulina (2), M. saliva (3—2), Dau- 
cus Carota (3), Prunella vulgaris (3), Verbena officinalis (4), Hel- 
minthia echioides (5), I^^lium perenne (5), Melampyrurn sp. (5) und 
Dipsacus sp. (5). 
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(^aviceps purpurea (5). 

Weisse und gelhliche Quarzkornchen, grauschwarze Steinchen, graue 
Erdbrockchen. 

Probe 16 (franzdsisch) : Daucus Carola (2—1), Plantago lanceolata 

(2) , Trifolium pratense (2), Tr. repens (3—2), Medicago lupulina (2), 

M. sativa (3), Prunella vulgaris (3 — 2), P. laciniata (4), Galium Mol- 
lugo (3), Loliurn perenne (3), Cichorium Intybus (3), Silene vulgaris 
(4 3), V^erbena officinalis (4), Petroselinum segetuin, unreif (5), 

Atriplex hastatuni (5), Torilis arvensis (5), Riiniex crispus (5), She- 
rardia arvensis (5) und Viola tricolor (5). 

(Uaviccps purpurea T4). 

Ziemlich abgcrundete Quarzkornchen, kantige, hellgraue Kalkstein- 
chen, graubraune Erdbrockchen. 

Probe 17 (franzdsisch) : Plantago lanceolata (2 —1), Galium Mollugo 
(2 1), Daucus ("arota (2 1), Verbena officinalis (2~ 1), Rumex cris- 

pus (2), Trifolium repens (2), Tr. pratense (2), Medicago sativa (2), 
M. lupulina (3—2), Prunella vulgaris (3 — 2), Helminthia echioides 

(3) , Polygonum aviculare (4), Holcus lanatus (5) und Lathynis 
Aphaca (5). 

Ziemlich stark abgerundete Quarzkornchen, graue Kalksteinchen, 
graue Erdbrockchen. 

Probe 1H (franzdsisch) : Trifolium pratense (2), Galium Mollugo (2), 
Plantago lanceolata (3 2) und Teucrium I4otrys (5). 

Probe 19 (franzdsisch) : Trifolium pratense (2- 1), Tr. repens (3), 
Tr. incarnatum (4), Plantago lanceolata (2 — 1), Prunella vulgaris (2), 
(ialiiim Mollugo (3 2), Verbena officinalis (3 — 2), Sherardia arven- 

sis (4), Medicago sativa (4), (Mchorium Intybus (4), Loliuni perenne 
(5), Gentaurea Jacea (5), Setaria glauca (5) und Rumex crispus (5). 

Probe ^20 (franzdsisch) : Galium Mollugo (2 — 1), Plantago lanceolata 
(2 1), Prunella vulgaris (2), Trifolium pratense (2), Tr. repens (5), 

Verbena officinalis (3 2), .Medicago lupulina (3), Daucus Carota (5), 

(jchorium Intybus (5) und Sherardia arvensis (5). 

Quarzkornchen, rotbraune und ziegelrote Steinchen. 

Probe 21 (franzdsisch) : Trifolium pratense (2 — 1), Tr. repens (5). 
Tr. arvense (5), Medicago lupulina (2), M. sativa (5), Plantago Janceo- 
lata (2), Daucus (kirota (3- 2), Prunella vulgaris (3), Silene vulgaris 
(3), Sherardia arvensis (3), Petroselinum segetuin (3), Galium Mol- 
lugo (4- 3), Verbena officinalis (4 *3), Melilotus albus (4), Rumex 
crispus (4) und Teucrium Botrys (5). 

Probe 22 (franzdsisch) : Plantago lanceolata (2), Trifolium pratense 
(2), Medicago lupulina (3), M. saliva (4), Loliurn perenne (4 — 3) und 
Rumex crispus (5). 

Quarzkornchen, gelbliche und rotliche Steinchen von muscheligem 
Bruch, ziegelrote Steinchen, graue Erdbrockchen. 
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Probe 23 (franzbsisch) : Trifoliiini pratcnse (2), Tr. rcpens (3), 
Medicago lupulina (2), M. sativa (4), Plantago lanceolata (2), Galium 
Mollugo (3 — 2), Daucus Carota (3), Silene vulgaris (3), Sherardia 
arvensis (4 — 3), Petroselinum segetum (4), Rumcx crispus (4), Car- 
duus nutans (5), Dactylis glomerata (5), Cichorium Intybus (5), Malva 
silvestris (5), Prunella vulgaris (5) und Spergula arvensis (5). 

Claviceps purpurea (4). 

Hellgraue Kalksteinchen, hraiine, elwas porose Steinchen. 

Probe 24 (tschechoslovakisch) : Trifolium pratense (2 1), Tr. re- 

pens (3), Plantago lanceolata (2), Medicago sativa (3), M. lupulina 
(5), Prunella vulgaris (3), Galium Mollugo (3), Coronilla varia (4), 
Lapsana communis (5), Centaiirea .lacea (5) und Setaria viridis (5). 

Milchciuarzkdrnchen, Quarzstcinchen, graue Erdbrockchen. 

Probe 25 (schweizerisch) : Plantago lanceolata (2 -1), P, major 
(5), Trifolium pratense (2—1), Tr. repens (3), Tr, hybridurn (4), Me- 
dicago sativa (2), M. lupulina (4), Silene vulgaris (2), Verbena offi- 
cinalis (3—2), Phleuni pratense (3 2), Galium Mollugo (3), Picris 
hieracioides (3), Daucus Carota (3), Prunella vulgaris (3) und (j'cho- 
rium Intybus (3). 

Graue Kalksteinchen, dunkelgraue Erdbrcickchen. 

Probe 26 (schweizerisch) : Prunella vulgaris (2 1), Plantago lan- 
ceolata (2 — 1), Galium Mollugo (2—1), Daucus Carota (2 1). Trifo- 

lium repens (2), Tr. pratense (2), Tr. arvense (3 - 2), Tr. hybridurn 
(3), Silene vulgaris (3 — 2), Lolium perenne (3—2), Medicago sativa 

(3) , M. lupulina (3), Picris hieracioides (3), Rumex crispus (4—3), 
Chry.santhemum Leucanthemum (4), Centaurea Jacea (4), (hchorium 
Intybus (5), Taraxacum officinale (5), Verbena officinalis (5), Crepis 
tectorurn (5), Vicia hirsuta (5), Melandrium dioccum (5) und Aethusa 
Cynapium (5). 

Claviceps purpurea (5). 

Braune und graubraune Kalksteinchen, Quarzkornchen und griinli- 
sche Steinchen. 

Probe 27 (ungarisch) : Verbena officinalis (2 1), Plantago lanceo- 

lata (2 — 1), P. major (2), Daucus Carota (2 -1), Euphrasia Odontites 
(2), Setaria viridis (2), S. glauca (4—3), Trifolium praten.se (2), Tr. 
dubium (3-— 2), Tr. repens (3), Cichorium Intybus (2), Ambrosia arte- 
misiaefolia (3 — 2), Picris hieracioides (3—2), Rumex Aceto.sella (3), 
Prunella vulgaris (3), Centaurea pannonica (3), Polygonum aviculare 
(4 — 3), Cuscuta Trifolii (4—3), Senecio erraticus (= S. barbaraeifo- 
liiksWimmer & Grab.) (4 — 3), Foeniculum vulgare (4), Galium Mollugo 

(4) , Chenopodium hybridurn (4), Cerastium caespitosum (4), Melan- 
drium dioecum (5), Silene vulgaris (5), Triticum aestivum (5), Anthe- 
mis arvensis (5), Panicum sanguinale (5) und Verbascum Blattaria (5). 

Graue, sandige Erdbrockchen, ziegelrote Steinchen, 
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Probe 2H (Siebenbiirger) : (laliiini Mollugo (2~ 1), Prunella vulgaris 
(2-1), Trifolium pratense (2), Tr. repens (2), Plantago lanceolala 
(2), Setaria viridis (2), Cichorium Intybus (3 2), Medicago sativa 
(3 2), M. lupulina (5), Panioum Crus galli (3 — 2), Daucus Carota (3), 
Riiinex crispus (3), Lylhrum Hyssopifolia (5 — 4), Poa trivialis (5), 
Atriplex patuluni (5), Anthernis arvensis (5) und Centaurea panno- 
nica (5). 

(iraugrunliche, gliniinerhaltige Slcinrhcn, Quarzkdrnchen und graiic 
Erdbrdckehen. 

Fiir je einen Hornschotenkleeposlen s c h w c i z e r i s c h e r 
und i I a 1 i e n i s c h e r Provenienz, die von Steblkk & Volkar r 
iin Jahre 1912 zur Durchfuhrung eines Anhauversuches verwen- 
det w'urdcn, stellte letzlcrer das Vorhandensein folgender, der 
Menge nach geordneter Unkraulsamcn fesl. 

Probe 1 (schweizerisch) : (Centaurea Jacca, Trifolium pratense, Plan- 
lago laneeolata, Pieris hieracioides, Pimpinella major, Rumcx ohtusi- 
folius. Prunella vulgaris, Daucus ("arola, Trifolium repens, ('.arex verna 
und Sinapis arvensis. 

Probe 2 ( italienisch) : Trifolium pratense, Medicago lupulina, M. sa- 
tiva, Plantago lanceolata, Silene vulgaris, Trifolium repens, Galium 
Mollugo, Chrysanthemum Leucanthemum, Crepis setosa. Prunella vul- 
garis und Trifolium |)rocumhens. 

Weilere Idsten siehe Lit. No. 1, Hd. II, S. 124; No. 3(>, Vol. 10, S. 
(>21/022 und No. 103, S, 13. Vgl. ferner i Lit. No. 3(5, Vol. 10, S. 020/(523 L 


8. Lotus uliginosus Schkuhr. Sumpfschotenklee. 

Iin (icgensatz zuin geineincn Schotcnklee lieht der Sumpfscho- 
tenklee nassc, lockere, suinpfige Boden. Er bildet imlerirdische 
Auslaufer, ist sehr ausdauernd, liefert ein von den Tieren gerne 
gefressenes Fuller und findet besonders in Samenmisehungen 
fiir Aniagen von Dauerwiesen und Dauerweiden auf sehr feuch- 
len, stark huinoscii oder inoorigen Boden Verwendung. 

Der Samen des Sumpfschotenklees wird oft als Nebenprodukt 
aus Hafer gewonnen, der auf Boden gewachsen ist, \\o diesc Klee- 
art als Unkraut auftritt. Das Handelssaatgut stamml vorwiegend 
aus Norddeutschland, Italien und F r a n k r e i c h. 
Die norddeutschen Herkiinfte enthailen als Verunrei- 
nigung besonders Samen von Rumex Acetosellaj Trifolium re- 
pens, Tr. hybridum, Tr. pratense, Tr. procumbens, Phleum pra- 
tense , Plantago lanceolata, Holcus lanatus, Anthoxanthum odo- 
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ratum, Cynosurus cristatus, Prunella vulgaris, Molinia coerulea, 
Arnoseris minima, Achillea Piarmica, Euphrasia officinalis, Stel- 
laria graminea, Eleocharis palustris, Ranunculus sceleratus etc. 
Charakteristisch fiir Saatgut itaiienischer und f r a n- 
zosische.r Provenienz ist vor allem das Vorkommen von Sa- 
jnen des Wurmsalates (Helminthia echioides), der sehr oft in 
den mittaglichen, nie aber in den deutschen Saaten anzutref- 
fen ist. 

Als Beispiele fiir die Zusammensetzung der Unkriautflora des 
Sumpfschotenklees seien hier nachstehende Untersuchungsergeb- 
nisse angefiihrt. 

Probe 1 (norddeutsch) : Trifolium repens (2 — 1), Tr. prociimbens 
(3), Tr. hybridiim (4 — 3), Tr. pratense (4), Rumex Acetosella (2 — 1), 
R. crispus (5), Galium Mollugo (2), Phleum pratense (2), Holcus la- 
natus, enthiilst (3 — 2). Anlhoxanthum odoratum (3 — 2), Lotus cor- 
niculatus (3), Plantago lanceolata (3), P. major (5), Prunella vulgaris 

(3) , Spergula arvensis (3). Chrysanthemum maritimum (4 — 3), Stel- 
laria graminea (4 — 3), Cerastiiim caespitosum (4—3), Poa annua 

(4) , P. trivialis (5), Sinapis arvensis (4), Eleocharis palustris 
(4), Senecio aquaticus (4), Cynosurus cristatus (5)» Medicago lupu- 
lina (5), Arnoseris minima (5), Veronica Chaniaedrys (5), Myosotis 
arvensis (5) und Polygonum aviculare (5). 

Probe 2 (norddeutsch) : Trifolium repens (2—1), Tr. pratense (4), 
Tr. procumbens (4), Tr. hybridum (5), Rumex Acetosella (2 — 1), 
Phleum pratense (3)^, Galium Mollugo (3), Plantago lanceolata (4), 
P. major (5), Cerastium caespitosum (4), Potentilla erecta (4), Poly- 
gonum aviculare (5), Chrysanthemum maritimum (5), Stellaria gra- 
minea (5) und Arnoseris minima (5). 

Probe 3 (norddeutsch): Trifolium repens (2 1), Tr. procumbens 
(4), Galium Mollugo (2), Glyceria plicata (3 -2), Prunella vulgaris 
(3), Holcus lanatus, enthiilst (3), Vulpia bromoides (3), Ranunculus 
Flammula (3), Lolium perenne (4 — 3), Plantago lanceolata (4 — 3), 
Bromus erectus (4), Lotus corniculatus (5), Medicago hispida (5) und 
Leontodon sp. (5). 

Claviceps purpurea (5). 

Probe 4 (norddeutsch): Trifolium repens (1), Tr. pratense (3), Tr. 
hybridum (3), Tr. procumbens (3), Rumex Acetosella (2i, Lotus cor- 
niculatus (2), Phleum pratense (2), Anthoxanthum odoratum (3 — 2), 
Plantago lanceolata (4 — 3), Galium Mollugo (4 — 3), Spergula arvensis 
^(4), Prunella vulgaris (5) und Holcus lanatus, enthiilst (5). 

Schwarzes Steinchen. 
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l^robe 5 (norddeutsch) : Trifolium repens (1), Tr. procumbens (3 
— 2), Riiinex Acetosella (2 — 1), Galium Mollugo (2), Plantago lanceo- 
lata (3 — 2), P. major (3), Phleum pratense (3 — 2), Cerastium glome- 
raliim (3 2), (]. caespitosum (4—3), Potentilla erecta (3), Lotus cor- 
niculatus (3), Holcus lanatus, entklappt (3), Veronica Charnacdrys (3), 
Anthoxanthum odoratum (3), Chrysanthemum maritimum (3), Carex 
fusea (3), Myosotis arvensis (3), Poa trivialis (4 — 3), P. annua (5), 
Achillea millefolium (4 — 3), Prunella vulgaris (4—3), Ornithopus sati- 
viis (4 3), Spergula arvensis (4), Eleocharis palustris (4), Polygo- 

num aviciilare (4), Stellaria graminea (4), Festuca ovina capillata (5), 
Molinia coerulea (5), (!ynosurus cristatus (5), Arnoseris mininia (5), 
Cardamine pratensis (5), Anthemis arvensis (5), Senecio aquaticus 
(5), Viola tricolor (5), Medicago lupulina (5) und Sisymbrium offici- 
nale (5). 

Stark abgerundete Milchquarzkornchen. 

Weitere Listen siehe Lit. No. 1, Bd. II, S. 127/28 und No. 36, Vol. 
10, S. 624. Vgl. fcrncr f Lit. No. 36, Vol. 10, S. 623/25]. 


9. Anthyllis Vulneraria L. Wundklee. 

Im Felcifullerbau findet der Wundklee nur sclten und nur 
dort bisweilen Verwcndung, wo Rolklee, Weissklee und Espar- 
sctte nicht mehr gedeihen. Er ist sehr geniigsani, gegen Trocken- 
heit weitgehend uneinpfindlich, versamt sich leicht und eignel 
.sich so vorziiglich zur Besainung inagerer, steiniger Weidefliichen 
und zur Neuberasung steiniger, trockener Boschungen und 
Schutthalden. Zu diesem Zwecke kann der Wundklee — wie 
die Versuche von Volkart^ zeigen — sonnenseits bis in die hoch- 
sten Gebirgslagen noch mit gutein Erfolg verwendet werden, 
auch wenn der Boden zicinlich grobdispers und kalkarm ist. 

FTir den Weltmarkt wird Wundkleesamen produziert in 
F r a n k r e i c h, in der T s c h e c h o s 1 o v a k e i, in U n- 
g a r n, in P o 1 e n und in geringerein Umfange auch in I t a- 
1 i e n und in Deutschland. In einem von der schwei- 
zcrischen Samenuntersuchungs- und Versuchsanslalt in Zurich 
seinerzeit durchgefiihrten Anbauversuch mit Wundklee f r a n- 
zosischcr, deutscher und osterreichischer 
Hcrkunft (vgl. Stebler Lit. No. 98, S. 25/27) erwiesen sich die 

* VoLKART, A., Berasung von Schutthalden in Ticfland und Hochgehirge. 
Mitt, der schweiz. Centralanstalt fiir das forstliche Versuchswesen, Bd. XIV, 
Zurich 1927. 
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beiden letztgenannten Provenienzen als winterfester und bedeu- 
tend ertragreicher. Sowohl der osterreichische, als auch der deut- 
sche Wundkiee lieferten im Vergleich zum nordfranzosischen 
einen mehr als doppelt so hohen Ertrag. Die nahehe Herkunft des 
Wundkleesaatgutes lasst sich aber leider nicht immer leicht 
feststelien. 

Als mehr oder weniger charakteristische L c i t- und B e- 
gleitarten der wichtigsten Provenienzen von Wundklee- 
saatgut konnen betrachtet werden fiir: 

1. franzosische Herkiinfte: A rrhenatherum ela- 
tius, Alopecurus myosuroides, Sherardia arvensis. Geranium dis- 
sectum, G. molle, Trifolium incarnatum, Silene vulgaris, Maiua 
silvestris, Valerianella dentata, Bunium Bulbocastanum, Torilis 
nodosa. 

2. mitteleuropaische Herkiinfte (Deutschland, 
Tschechoslovakei) : Thiaspi arvense, Erbium vulgare, Lapsana 
communis, Ranunculus repens, Anthemis arvensis, Valerianella 
dentata. 

3. osteuropaische Herkiinfte (Ungarn, Polen) : 
Delphinium Consolida, Panicum miliaceum, Setaria glauca, S. 
italica, Lepidium campestre, Silene dichotoma, Vida pannonica, 
Scleranthus annuus, Alyssum Alyssoides, Camelina saliva. Re- 
seda lutea, Centaurea Cyanus, Coronilla varia, Carduus acanthoi- 
des, Lappula echinata. 

Unter den Yerunreinigungen des Saatgutes, das zu dem obcn 
erwahnten Anbauversuch verwendet wurde, stellte Volkart 
folgende, der Menge ihres Vorkommens nach geordncte Samen- 
arten fest: 

a) Nordfranzosische Provenienz: Plantago lanceo- 
lata, Arrhenatherum elatius, Medicago lupulina, Alopecurus 
myosuroides, Sinapis arvensis, Daucus Carota, Melilotus albus, 
Sherardia arvensis, Lolium perenne, Bunium Bulbocastanum, 
Silene vulgaris, Rumex Acetosella, Geranium molle, Valerianella 
dentata, Medicago saliva, Trifolium incarnatum, Tr. pratense, 
Malva silvestris, Lepidium campestre. Geranium dissectum. Ra- 
nunculus repens, Centaurea Cyanus, Carduus nutans und Vulpia 
Myuros. 
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b) Norddeutsche Provenienz : Plantago lanceolatay Me- 
dicago lupulina, Loliurn perenne, Arrhenatherum elatiuSy Tri fo- 
lium pratense, Tr. hybridum, Anthemis arvensis, Brassica NapuSy 
Rumex AcetosellUy Lapsana communiSy Melilotus albusy Scleran- 
ihus annuuSy Galium Aparine, Trifolium repens, Polygonum Per- 
sicariuy Centaurea Cyanus, Satureia Acinos und Echium uulgare. 

c) Osterreichische Provenienz : Lepidium campestre, 
Medicago lupulina. Trifolium pratense, Plantago lanceolata, Scle- 
ranthus anniius, Rumex Acetosella, Trifolium hybridum, Bro- 
mus hordeaceus, Melilotus albus. Geranium dissectum, Rumex 
crispus, Trifolium repens, Anthemis arvensis imd Lotus cornicn- 
laius. 

AIs weitere Beispiele fiir die Zusaminensetzung der Unkraut- 
flnra des Wundkiees seien erwahnt 

Probe 1 (ndrdliches Miiteleuropa) : Plantago lanceolata (2-1), Me- 
dicago lupulina (2), Rumex Acetosella (2), R. crispus (3—2), Trifo- 
liurn repens (2), Tr. pratense (2), Tr. hybridum (3), Loliurn perenne 
(3—2), Sinapis arvensis (4 -3), Agropyron repens (4), Polygonum 
aviculare (4), Echium vulgare (4), Ornithopus sativus (5), Secale 
cereale (5), Spergula arvensis (5), Anthemis arvensis (5). 

Graue Erdbrockchen. 

Probe 2 (ostenropdisvh, polnisch): Medicago lupulina (2 -1), Plan- 
tago lanceolata (2), Coronilla varia (2), Melilotus albus (2), Reseda 
lutea (2), Sinapis arvensis (2), Silene dichotoma (2), Rumex Aceto- 
sella (4 — 3), Trifolium pratense (4), Scleranthus annuus (4), Ranun- 
culus sardous (4), Echium vulgare (4), Anthemis arvensis (4), Bras- 
sica Rapa campeslris (5) Melandrium noctiflorum (5), Vicia angusti- 
folia (5) und Rromus .secalinus (5). 

Stark abgerundete Quarzkornchen, Kreidesliickchen und schwarze 
Erdbrockchen. 

Probe 3 (osteuropuisch, polnisch): Anthemis arvensis (2—1), Medi- 
cago lupulina (2 — 1), Ranunculus sardous (2—1), Trifolium pratense 

(2) , Tr. repens (2), Tr. hybridum (4), Plantago lanceolata (2), Che- 
nopodium album (3—2), Stellaria graminea (3), Papaver somniferum 

(3) , Malva silvestris (3), Coronilla varia (3), Agropyron repens (4 
— 3), Camelina Alyssum (4), Polygonum lapathifolium (4), P. avicu- 
lare (4), Vulpia bromoides (4), Brassica Rapa (4), Secale cereale (5), 
Agrostis Spica venti (5), Lap.sana communis (5), Erodium cicutarium 
(5), Ruipex crispus (5), Echium vulgare (5), Capsella Bursa pastoris 
(5), Chry.santhemum maritimum (5) und Daucus Carota (5). 

Kreidestuckchen, graue Kalksteinchen, braune Erdbrockchen. 
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Probe ^ (osieiiropaisch, polnisch): Medicago lupulina (2—1), Me- 
lilotus albus <2), Plantago lanceolata (2), Coronilla varia (4 — 3), Tri- 
folium pratcnse (4), Phleum pratense (4), Melandriura noctiflorum 
(5), Silene diehotoma (5), Lotus corniculatus (5), Desehampsia flexuo- 
sa (5), Brassica Rapa (5), Malva silvestris (5), Scleranthus annuus 
(5) und Echium vulgare (5). 

Rundliche Quarzkornchen, Kreidestiickchen, dunkelbraune, kom- 
pakte Steinchen. 

Probe 5 (osteuropdisch) : Medicago lupulina (2—1), Trifolium pra- 
tense (2), Tr. repens (3), Tr. hybridum (4), Melilotus albus (2), Plan- 
tago lanceolata (2), Echium vulgare (3 — 2), Anthemis arvensis (3), 
Sinapis arvensis (3), Rumex Acetosella (3), Silene diehotoma (4 — 3), 
Melandrium dioecum (4), Ranunculus sardous (4), Malva silvestris 
(5), Stellaria graminea (5), Setaria viridis (5), Festuca ovina capillata 
(5), Bromus secalinus (5), Coronilla varia (5), Agrostis alba (5), Poa 
trivialis (5), Agropyron repens (5) und Aira caryophyllea (5). 

Kreidekornchen, ziemlich stark abgerundete Quarzsteinchen, grau- 
braune Kalksteinchen, schwarze Erdbrockchen. 

Probe 6 (osieuropdisch): Plantago lanceolata (2). Melilotus albus 
(2), Medicago lupulina (2), M. sativa (5), Silene diehotoma (3- 2), 
Echium vulgare (3—2), Trifolium pratense (3), Tr. hybridum (5), 
Coronilla varia (4 — 3), Sinapis arvensis (4), Scleranthus annuus (4), 
Lolium perenne (4), Bromus secalinus (5), Satureia Acinos (5), Ra- 
nunculus sardous (5), Polygonum aviculare (5), Galium Mollugo (5) 
und Vicia hirsuta (5). 

Kreidestiickchen, Milchquarzkornchen, grauc, porose Steinchen, 
graue Erdbrockchen. 

Prbbe 7 (osieuropdisch, polnisch): Medicago lupulina (2), Melilotus 
albus (2), Plantago lanceolata (2), Trifoliuin pratense (4—3), Coro- 
nilla varia (4), Melandrium dioecum (4), Sinapis arvensis (4) und 
Reseda lutea (5). 

Graue, weissgraue und gelblich-graue Kalksteinchen, Quarzkornchen. 

Probe 8 (osieuropdisch, polnisch): Medicago lupulina (2), Plantago 
lanceolata (2), Mblilbtu.s albus (3 — 2), (Coronilla varia (3), Silene vul- 
garis (3), Desehampsia flexuosa (4 — 3), Anthemis arvensis (4 — 3), 
Echium vulgare (4), Brassica Rapa campeslris (4), Bromus erectus 
(5), Trifolium praten.se (5), Ranunculus sardous (5), Vicia angusti- 
folia (5), Poa trivialis (5), Agrostis alba (5), Reseda lutea (5), und 
Scleranthus annuus (5). 

Stark abgerundete Quarzkornchen, Kreidestiickchen, dunkelbraune 
Erdbrockchen, 

Ptobe 9 (ungarisch): Vicia hirsuta (2 — 1), V. lathyroides (3), 
V. angu.stifolia (5), Plantago lanceolata (2 — 1), Anthemis arven- 
sis (2—1), Scleranthus annuus (2), Spergula arvensis (2)* An- 
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chusa officinalis (2), Linuni usitatissimum (3—2), Trifolium incar- 
natum (3), Tr. repens (5), Lolium miiltifloruin (4), Geranium dissec- 
lum (4), Polygonum aviculare (5), Secale cereale (5), Cannabis saliva 
(5), Setaria glauca’ (5), S. italica (5), Papaver somniferiim (5) und 
Ambrosia artemisiaefolia (5). 

Claviceps purpurea (5). 

Ziegelrote Sleinchen, graue Erdbrockchen. 

Probe 10 (ungarisch) : Plantago lanceolata (2 — 1), Phacelia tanace- 
tifolia (2), Melilotus albus (2), Lotus corniculatus (2), Reseda lutea 
(2),- Chenopodium album (3 — 2), Panicum miliaceum (3), Pimpinella 
Anisum (4 3), Melandrium dioecum (4 — 3), Sinapis arvensis (4 — 3), 

Rumex obtiisifolius (4), Secale cereale (4), Poa pratensis (5), Medi- 
cago lupulina (5), Helminthia echioides (5) und Ajuga Chamaepi- 
tys (5). 

(iraue und dunkelgraue, kompakle Erdbrockchen. 

Probe 11 (ungarisch) : Melilotus albus (2), Phacelia taiiacetifolia 
(2), Plantago lanceolata (2), Reseda lutea (2), Lotus corniculatus (3 

2), Sinapis arvensis (3), Panicum miliaceum (4 -3), Medicago lupu- 
lina (4 - 3), Melandrium dioecum (4), Lilium perenne, entspelzt (4), 
('arduus nutans (4), Linum usitatissimum (5), Ajuga (^hamaepitys (5), 
Carsium arvense (5), Polygonum aviculare (5), Chenopodium album 
(5), Verbena officinalis (5), Stachus annuus (5) und Veronica hederi- 
folia (5). 

Dunkelgraue Kalksteinchen, graue und dunkelgraue, kompakle Erd- 
brdckchen. 

Weitere Listen siehe Lit. No. 1, Hd. II, S. 81; No. 36, Vol. 10, S. 
626/27 und No. 103, S. 13. Vgl, ferner [Lit. No. 98, S. 25/27 und No. 
36, Vol. 10, S. 625/6271. 


10. Melilotus albus Desr. Bokharaklee, Weisser Steinklee, 
Weisser Honigklee. 

Diese hochwachsende, auch in MUteleuropa als Getreide- 
unkraut, sowie an Bahndamnien und Strassenrandern oft anzu- 
treffende, grohstengelige, weissbliihende Kleeart koinmt bei 
uns nur zur Bodenbefestigung, als Griindungspflanze und zur 
Silage-Bcreitung in Frage. Sie enthalt sehr viel Kumarin und 
wird vom Vieh verschmaht. Der Bokharaklee, auch Wunderklee, 
Riesen- odcr ungarischcr Honigklee genannt, ist meistens z \v e i- 
j a h r i g, versamt sich bei giinsligen klimatischen Bedingungen 
sehr leicht und kann dann sogar zu einem lastigen, nur schwer 
wieder zu vertilgenden Unkraut werden. Ausser der zweijah- 
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rigen gibt es aber auch eine einjahrige Form (Melilotus 
albus Desr. var. annualis Col.), die bei uns bin und wieder unter 
hoch- Oder ganz fremd kiingenden Namen, wie Riesenhonigklee, 
Hubamkiee u. dgl. als hervorragende Neiiheit mit amerikanischer 
Reklamefinesse im Handel angeboten und oft zu geradezu wahn- 
witzigen Preisen (Fr, 20. — pro kg) an den Mann gebracht wird. 
Die Unterscheidung des gewohnlichen Bokharaklees von seiner 
einjahrigen Form ist am Samen selbst nicht moglich. Nahere 
diesbezugliche Angaben, sowie Angaben iiber Kirk's Alpha-Stein- 
klee finden sich bei Centner (Lit. No. 36, Vol. 10, S. 617/18). 

Das im Handel kursierende Saatgut von Melilotus albus stamint 
teils aus Nordamerika (besonders aus Canada), teils aus 
E u r o p a, besonders aus Osteuropa. Nach F. T. Wahlen wird 
in Canada Saatgut von Melilotus albus sowohl im Osten (Onta- 
rio), als auch im VVesten (Manitoba und Saskatchewan) gewon- 
nen. Als typisch fur westcanadische Saaten bezeichnet Wahlen 
(Lit. No. 109) einige in den ostcanadischen fehlende oder nur ver- 
einzelt vorkommende Arten, wie Axyris amarant aides, Brassica 
juncea, Salsola Kali, Helianthus Maximiliani etc. Im gros- 
sen und ganzen ist die Unkrautflora des in Canada produzierten 
Bokharaklees von ganz ahnlicher Zusammensetzung wie diejcnigc 
der canadischen Luzerne und des canadischen Rotklees. Sie uin- 
fasst ausser einer Anzahl Arten, die auch fiir den kontincnlalen 
Teil Europas charakteristisch sind, wie Setaria viridis, S, glauca, 
Panicum Crus galli, Echium vulgare, Lappula echinata, Ama- 
rantus retroflexus usw., auch noch eine Anzahl typisch amerika- 
nischer Arten, wie Panicum capillare, Plantago Rugelii, Iva xan- 
thifolia, Rudbeckia hirta, Ambrosia artemisiaefolia, Axyris ama- 
rantoides, Rosa arkansana, Potentilla norvegica u. a. m. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora von 
Bokharaklee amerikanischer und europaischer Herkunft seien 
nachstehende Untersuchungsergebnisse erwahnt. 

Probe 1 (amerikanisch): Chenopodium album (3—2), Setaria viri- 
dis (3), Phleum pratense (5 — 4), Conringia orientalis (5 — 4), Lappula 
echinata (5 — 4) und Melandrium noctiflorum (5 — 4). 

Probe 2 (amerikanisch) : Axyris amarantoides (1), Phleum pra- 
tense (2), Dracocephalum parviflorum (3), Setaria viridis, gefleckte 
Samen (4) und eine nackte Grasfnicht, Caryopse (5), 
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Probe 3 ( amerikanisch) : Setaria viridis (1), Trifolium hybridum 
(2), Phleum pratense (3), Medicago sativa (5) und Polygonum avicu- 
lare (5). 

Probe ^ (amerikanisch) : Setaria viridis (1), S. glauca (5), Trifo- 
lium pratense (4 — 3), Tr. hybridum (5), Chenopodiurn album (4) und 
Tcucrium canadense (5). 

Probers (amerikanisch) : Axyris amarantoides (4) und Setaria vi- 
ridis (5). 

(iraue und schwarze Steinchen, graue Erdbrockchen. 

Probe 6 (osteuropdisch) : Plantago lanceolata (2 — 1), Polygonum 
aviculare (2), P. lapathifolium (4 — 3), Poa pratensis (2), Silene gal- 
lica (2), Setaria viridis (3), Chenopodiurn album (3 — 2), Melilotus 
officinalis (3), Reseda liitea (3), Cardamine pratensis (4 — 3), Medi- 
cago sativa (4), Panicum Ischaemum (5), Anthemis arvensis (5), Alys- 
siim Alyssoides (5) und Melandrium dioecum (5). 

('Javiceps purpurea (5). 

Zuni Teil stark abgerundete Quarzkornchen, ziernlich scharfkantige, 
graubraunliche Kalksteinchen, Kreidestiickchen und dunkelgraue Erd- 
brdckchen. 

Probe 1 (osteuropdisch, ungarisch) : Plantago lanceolata (2), Che- 
nopodium album (2), Panicum miliaceum (3 — 2), P. sanguinale (4 

3), Vicia tetraspcrrna (3—2), Agrostis Spica venti (3- -2), A. alba 
(4), Rumcx crispus (3), Trifolium repens (4), Gichorium Intybus (4), 
Medicago sativa (4), Secale cereale (5), Crepis virens (5), Alopecurus 
pi’atensis (5), Setaria italica (5), Melandrium noctiflorum (5) und 
Amarantus relroflexus (5). 

Cdaviceps purpurea (5). 

Quarzkornchen, graue Erdbrockchen. 

Weilere Listen siehe Lit. No. 109, S. 38/41. Vgl. ferner [Lit. No. 30, 
Vol. 10, S. 010/0201. 


11. Onobrychis viciifolia Scop. Esparsette (Tiirkenklee). 

In Mitteleuropa ist die Esparsette die wichtigste Futterpflanze 
der A^armen, trockenen, kalkhaltigen Boden mil durchlassigem 
Untergrund. Sie stelli viel geringerc Anspriiche an den Nahr- 
stoffgehalt des Bodens als Rotklee und Luzerne, liefert dafiir 
aber auch kleinere Ertrage eines an sigh vorziiglichen Putters. 

Bei dcr kultivierten Esparsette ( Onobrychis viciifolia Scop. ssp. 
sativa [Lam.] Thellung) unterscheidet man im Handel drei For- 
men: 

*21 
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1 . die gewohnliche Oder einschiirige Esparsette, 
die nach dem ersten Schnitt langsam nachwachst und im zwei- 
ten nur vereinzelt bliiht; 

2. die d o p p e 1- oder zweischiirige KIsparsette (Sain- 
foin double), die aus Nordfrankreich stammt, nach dem ersten 
Schnitt viel rascher nachwachst als die gewohnliche Esparsette 
und auch im zweiten zur vollen Bliite gelangt; 

3. die transkaukasische Esparsette (Onobrychis 
viciifolia Scop. ssp. persica), die bei uns auch im dritten Schnitt 
noch bluht.^ 

Hauptproduktionsgebiete von Esparsettesaatgut fiir den VVelt- 
markt sind Frankreich, Osteuropa (Slovakei, Polen, 
Ungarn, Sudrussland) und, heute jedoch in geringerem Masse 
als friiher, Mittcleuropa (Mahren, Siiddeutschland). 

Geziichtet wird Esparsette schon seit langem in der Schweiz 
(Mont-Calme, Lausanne) und in Deutschland, in neuerer Zeit 
hesonders auch in Russland und in Ungarn. Im Gegensatz zu 
den sonst in Europa geziichteten Formen gehoren die neuzeit- 
lichen osteuropaischen Zuchten der mehrschiirigen, transkauka- 
sischen Esparsette (ssp. persica) an. Sie zeichnen sich aus durch 
hohle Stengel, rasche Entwicklung und verhaltnismassig hohen 
Flrtrag an Pflanzenmasse, stellen geringe Anspriiche an den Bo- 
den und sind nach Chmelar und Mostovoj (Lit. No. 36, Vol. 10, 
S. 630) sehr widerstandsfahig gegen Trockenheit, Kalte, Krank- 
heiten und Insektenschaden. 

Wie die Ergebnisse zahlreicher, besonders von Stebler und 
VoLKAKT(Lit. No. 1, Bd. 1, S. 166/67) durchgefiihrter.vergleichen- 
der Anbauversuche zeigen, weichen die verschiedenen Esparsette- 
Herkiinfte im Anbauwert zum Teil stark voneinander ab. In den 
schweizerischen Versuchen ergaben die einheimischen und die 
suddeutschen Herkiinfte die l>esten Resultate. Ihnen folgten die 
ungarischen und die galizisehen Provenienzen, dann die zwei- 
schurigen mittelfranzdsischen und die mahrischen, wahrend 
sich die gewohnliche einschiirige, siidfranzdsische und die slid- 
russische Esparsette als v^enig ertragreich und anbauwiirdig er- 
wiesen.^ 

^ Ober die Ergebnisse eines unserer diesbeziiglichen Anbauversuche siehe 
Landw. Jahrb. der Schweiz, 1940, S. 310/17. 
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Als Verunreinigungen finden sich im Saatgut der Esparsetle, 
ausser Roggen, Gerste, Wcizen, Hafer, ganzen Hiilsen von MedU 
cago lupulina iind verschiedenen Trespenarten, fast iinmer auch 
noch Samen von A vena fatua, Raphanus Raphanistrum, Kapseln 
von Papaver Rhoeas, Schoten von Sinapis arvensis, Kopfe und 
Sanien von Centaurea CyanuSy Samen von Reseda lutea^ lAtho- 
spermum arvense^ Agrostemma Githago und verschiedener ande- 
rer Unkrauter vor. 

Trolz dieses reichlichen Unkrautbesalzes stosst die Bestim- 
mung der Herkunfl des Esparsetle-Saalgutes oft auf erhebliche 
Sehwierigkciten, da der Einfluss dcs Irockenen, kalkreichen Bo- 
dens auf die Zusammensetzung der Unkrautflora bier denjenigen 
des Klimas meist stark iiberwiegt. Als niehr oder weniger cha- 
rakleristische Kennzeichcn konnen unserer bisherigen Erfah- 
rung nach gclten, fiir Esparsctte 

a) osteuropaisclier Herkunft : das Vorkommen von 
Vogelia paniciilatay Panicurn miliaceum, Rarbarea vulgaris/ Ru- 
nias orientalis und Fagopyrum sagittatuniy sowie das Fehlen von 
Samen der mehr wesleuropaischen Arlen, wie Alopecurus myo- 
suroidesy Sherardia arvensis etc. 

b) w e s t e u r o p a i s c h e r Herkunft: Das Vorkommen 
von Alopecurus myosuroidesy Runias ErucagOy I satis tinctoria, 
Sherardia arvensisy Medicago hispida, (mucuHs daucoides. Scan- 
dix Pecten VeneriSy Lathyrus CicerUy Crepis vesicaria ssp. taraxa- 
cifoUuy C. setosa etc., sowie das Fehlen oder ganz seltene Auft re- 
ten der Samen von Runias orientaliSy Galium tricorne und Fago- 
pyrum sagittatum. 

Bezeichnend fiir Esparsettesaatgut italienischer Her- 
kunft ist vor allem das Vorkommen von Hedysarum coronarium. 

In den Fallen, wo die Unkrautflora zur Bestimmung der Pro- 
venienz von Esparsette-Saatgut nicht ausreicht, erweisen sich 
die darin hin und wieder auftrelenden Schneckengehause als 
willkommene Wegweiscr, So konnen als wertvolle Indizien gel- 
tcn, fur: 

1. die weniger anbauwiirdige siidfranzosische Espar- 
sette die Gehause von Helix acuta Miill., H, conspurcata Drap. 
und H. variabilis Drap.; 
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2. westeuropiiischc Saaten nacli Gkntnek die Gc- 
hause von Helix ericetorum; 

3. osteuropaische und in a h r i s c h e Provenienzen 
Gehause von Chondrula tridens Miill. var. galiciensis Clesyin und 
nach Gentner auch von Helix ovia; 

4. siiddeutsche Provenienzen Gehause von Buliminns 
detritus Miiil. var. radiata Brugn. 

Stebler und Volkart beinerken zu den von ihnen in Espar- 
sette vorgefundenen und von Prof. Dr. C. Hartwich besliinmlen 
Schneckengehausen in Band I der »besten Futterpflanzen^ (1913) 
folgendes : 

»1. Helix acuta Mull. Die 12 bis 18, rneist 16 nim hoben, am Grunde 
5 bis 6 mm breiten Gehause sind weiss mil mebr Oder weniger 
deutlichen braunen, senkrechten Streifen auf den Wiiidungen. 
Die unterste Windung ist oft durch ein breiles braunes Liings- 
band ausgezeichnet, das aber auch oft ganz fehlt. Wir fandcn 
die Gehause dieser Schnecke stets und oft in sehr grosser Zahl 
in siidfranzosischer Esparsette. Sie hat eine ausgesprochen me- 
diterrane Verbreitiing. 

2. Helix variabilis Drap. Das Verbreitungsgebiet dieser 10 bis 12 
mm breiten und 7 bis 9 mm hohen, in der Zeichniing (weiss 
mit braunen Langsbandern) sehr verandcrlichen Art ist rein 
mediterran (Mittelmcerkusten). Wir fanden sic nur in siid* 
franzosischer Esparsette. 

3. Helix conspurcata Drap. Auch dies ist eine siidliche (mediler- 
rane) Art, die wir ausschliesslich in sudfranzosischcm Esper fan- 
den. Die Gehause sind meisl 6 bis 8 mm breit und nur 3 bis 
5 mm hoch mit feinen, schiefgestellten Runzeln auf der braun- 
lichgelben Schale, die an der untcrsten Windung oft ein undcut- 
liches, braunes Langsband zeigt. 

4. Chondrula tridens Mull. Wir fanden diese Art und zwar die 
var. galiciensis Clessin in galizischern und mahrischem Esper. 
Ihr Verbreitungsgebiet i.st aber nach Stoll^ weit grosser. Es 
reicht vom Kaukasus iiber Siidrussland, Bulgarien, Serbien, Hos- 
nien bis an die Adria und geht durch Krain, Sudtirol, Ober- 
italien und ganz Frankreich bis iiber die Pyrenaen (Catalo- 
nien, Aragon). Gegen Norden finden sich vereinzelte Stiickc 
bis nach Mecklenburg. Das ungefahr 9 mm hohe und 4 mm 
breite Gehause ist graubraun und durch die drei Zahne im 
weissen Miindungsaum sehr gekennzeichnef. 

^ 0. Stoll, Cber xerothermische Helikten in der Schweizer Fauna der 
Wirbellosen. Festschr. der geogr.-cthnogr, Ges. in Ziirich. ZUrich 1901, 

S. 145. 
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5. Biilitmniis detritus MiilL Junge Exeinplare der var. radiata 
Hrugn. dieser Schncckc koiihten von UngeUbten mit der Helix 
acuta vcrwcchselt werden, da sie ganz die gleichc Zeichnung 
(senkrechtc, braune verwischtc Streifen) zeigen. Das Verbrei- 
tungsgebiet dieser Art ist ahnlich dcm der Chondrula tridens. 
Wir fan den sie in suddeutschem Espcr.» 

Als Beispiele fiir die Zusammensetzung der Unkrautflora von 
Esparsettesaatgut verschiedener Herkunft seien hier nachstehen- 
de Untersuchungsergebnisse angefiihrt. 

Probe 1 (franzdsisch, nordfranzdsisch) : Trigonella focnum-graecuni 
(2 1), Sanguisorba minor (2), Vicia tetraspenna (4), Bromus seca- 

linus (4), B. arvensis (5), Loliuin nuiltifioriun (4), Vacearia pyrami- 
data (5) iind (jalium Aparine (5). 

Probe 2 (franzdsisch) : Medicago liipulina (1), M. hispida (5), San- 
gulsorba minor (2 1), (ialium Aparine (2), Melilotus officinalis (II 

2), Bromus sterilis (3 2), Adonis autumnalis (4- 3), Ranunculus 

acer (4 3), Lepidium campestre (4), Poa trivialis (4), Scandix Pec- 

len Veneris (5), Cbenopodium album (5), Pisum arvense (5) iind 
(lardiius nutans (5). 

Probe 3 (franzdsisch) : Bromus sterilis (5), B. hordeaceus (5) und 
Sanguisorba minor (5). 

(Ilaviceps purpurea (5). 

Hellgraues Kalksteinchen, (lehiiiise von Helix acuta. 

Probe '/ (franzdsisch) : Bromus arvensis (2), B. coinmutatus (2), B. 
sterilis (5), l^olium inultiflorum (2), (’repis virens (3 2), Medicago 

sativa (3), Hordeum distichon (4 3), Avena sativa (4 — 3), A. fatua 

(5), Sanguisorba minor (4), Triciuiu aestivum (5), Arrhenatherum 
elatius (5), Vicia sp. (5), (ieranium dissectum (5) und Silene vulga- 
ris (5). 

Quarzkiimchen, Kreidcsluckclien, graue Kalksteinchen und graue 
Erdbrdckcheii. 

Probe 5 (franzdsisch, ^Sainfoin doubles): Sanguisorba minor (2 

1), Trilicum aestivum (3), Medicago lupulina (4), Secale cereale 

(4) , Vicia hirsuta (4), V. sativa (5), Bunias orientalivS’ (4), Allium 
sp. (4), (ialium tricorne (4), Hordeum distichon (5), Loliuin pcrenne 

(5) , L. rcinotum (5), Bromus secalinus (5), Trifolium pralense (5), 
(llannabis sativa (5) und Agrosteinma Githago (5). 

Bruchslucke von Schneckengehausen (Helix conspurcata) , schwarzes 
Sleinchen und graue Erdbrockchcn. 

' Es scheint, dass Bunias orientalis in neucrcr Zeit aueh in Frankreich 
cingcschlcppt wordcn ist und sich dort cingebiirgert hat. Es ware wun- 
schenswcrt, fcstzustellcn, oh H, orientalis aueh in akklimatisierter frauzci- 
sischer Ksparsette vorkomml oder nicht. 
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Probe 6 (mitteleuropdisch) : Avena sativa (2 — 1), Bromus commu- 
tatus (2), Medicago lupulina (2), M. sativa (4), Reseda lutea (2), Ce- 
rinthe minor (4 — 3), Lens culinaris (4), Galium Aparine (4), Rapha* 
nus Raphanistrum (4), Euphorbia platyphyllos (4), Triticum aestivum 
(5), Zea Mays (5), Melampyrum arvense (5), Polygonum lapathifolium 
(5), Lappula echinata (5), Sinapis alba (5), Plantago lanceolata (5), 
Melandrium dioecum (5) und Anagallis arvensis (5). 

Probe 7 (mitteleuropdisch) : Avena sativa (2), Bromus cominutatus 
(2), Reseda lutea (2), Medicago sativa (3), M, lupulina (4 — 3), Plan- 
tago lanceolata (3), Cerintbe minor (3), Melampyrum arvense (3), 
Linum perenne (4 — 3), Anchusa azurea (4), Triticum aestivum (4), 
Sanguisorba minor (4), Secale cereale (5), Lens culinaris (5)» Vicia 
sativa (5), V. hirsuta (5), Lolium perenne (5), Setaria viridis (5) und 
Lappula echinata (5). 

Probe 8 (miller euro pdisch, Ischechisch) : Trifolium pratense, z. T. 
vom Kelch eingeschlossen (2 — 1), Avena fatua (2), A. sativa (4), Me- 
dicago lupulina (2), Plantago lanceolata (3 — 2), Triticum aestivum 
(3 — 2), T. Spelta (5), Secale cereale (3), Hordeum disticbon (3), Agro- 
pyron repens (3), Galium Aparine (4), Papaver Rhoeas (5), Bunias 
orientalis (5), Allium sp. (5), Cannabis sativa (5)» Myosotis arvensis 
(5), Fagopyrum sagittatum (5) und Polygonum Convolvulus (5). 

Probe 9 (mitteleuropdisch, mdhrisch): Secale cereale (2), Avena 
fatua (2), A. sativa (5), Bunias orientalis (2), Galium tricorne (3— 2), 
Hordeum disticbon (3), Triticum aestivum (4 — 3), Fagopyrum sagit- 
tatum (4 — 3), Medicago lupulina (4 — 3), Agropyron repens (4 3)» 
Bromus commutatus (4), Vicia Ervilia (4), V. hirsuta (5), Rumex cris- 
pus (4), Agrostemma Githago (5) und Lithospermum arvense (o). 

Claviceps purpurea (5). 

Probe 10 (mitteleuropdisch, mdhrisch) : Bromus cominutatus (4), 
Adonis aestivalis (5) und Sanguisorba minor (5). 

Dunkelgraues Steinchen, graubraune Erdbrockchen. 

Probe 11 (mitteleuropdisch, mdhrisch): Sinapis arvensis (2). Bro- 
mus commutatus (2), B. bordeaceus (3), Fagopyrum sagittatum (3 
— ^2), Avena fatua (3), A. sativa (5), Triticum aestivum (4 — 3), Galium 
Mollugo (4 — 3), Medicago lupulina (4), Secale cereale (4), Allium 
vineale (4), Vicia hirsuta (4), V. villosa (5), Bunias orientalis (4), 
Lappula echinata (4), Agrostemma Githago (5), Centaurca Cyanus 
(5), Ranunculus acer (5) und Sonchus asper (5). 

Probe 12 (mitteleuropdisch, mdhrisch): Centaurea Cyanus (2), Bu- 
nias orientalis (3 — 2), Medicago lupulina (3 — 2), Avena fatua (3), A, 
saliva (4), Lithospermum arvense (4 — 3), Allium vineale (4), Myoso- 
tis arvensis (4), Trifolium pratense (5), Fagopyrum sagittatum (5), 
Ranunculus sardous (5), Galium tricorne (5), Vicia hirsuta (5), Hor- 
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deum distichon (5), Bronius commutatus (5), Scleranthus annuus (5) 
und Satureia Acinos (5). 

Probe 13 (mitteleuropaisch, mdhrisch): Bromus commutatus (3), 
Medicago lupulina (4), Banunculus sardous (4), Hordeum distichon 

(4) , Bunias orientalis (4), Avena sativa (5), Triticum aestivurn (5), 
Anthemis arvensis (5) und Secale cereale (5). 

Probe 1i (osteuropdisch, slovakisch) : Raphanus Raphanistrum (2), 
Delphinium Consolida (2), Sanguisorba minor (2), Bromus com- 
mutatus (3), B. hordeaceus (5), B. sterilis (5), Secale cereale (3), Ra- 
nunculus arvensis (4 — 3), Avena fatua (4—3), A. sativa (5), Triticum 
aestivurn (4 — 3), Hordeum distichon (4), Vicia villosa (4), V. grandi- 
flora (4), V. pannonica (5), Sonchus asper (4), Andropogon halepen- 
sis (5), Lepidium Draba (5), Lolium perenne (5), Sinapis arvensis 

(5) , Stachys annuus (5), Setaria glauca (5) und Polygonum Convol- 
vulus (5). 

Kompaktes Erdbrockchen. 

Probe 15 (osteuropdisch, slovakisch) : Sanguisorba minor (2), Ra- 
phanus Raphanistrum (3) und Hordeum distichon (4). 

Brail ne Erdbrockchen. 

Probe 10 {osteuropdisch, slovakisch) : Reseda lutea (2), Raphanus 
Raphanistrum (2), Sanguisorba minor (2), Bromus commutatus (2), 
B. sterilis (3), Avena sativa (3), A. fatua (4), Vicia sativa (3), Hor- 
deuni distichon (4 ~3), Stachys annuus (4 — 3), Coriandrum sativum 
(4). Sonchus asper (4), Secale cereale (5), Triticum aestivurn (5), 
Lolium multiflorum (5), Medicago sativa (5) und Agrostemma (li- 
thago (5). 

(iraue Erdkliimpchen. 

Probe n (osteuropdisch, slovakisch) : Raphanus Raphanistrum (1), 
Hordeum di.stichon (2), Sanguisorba minor (3 — 2), Avena fatua (4), 
Bromus commutatus (5) und Ranunculus arvensis (5). 

(iraue und schwarze Erdkliimpchen. 

Probe 18 (osteuropdisch) : Bromus secalinus (2 — 1), B. sterilis (5), 
Silene dichotoma (2), Avena fatua (2>, Bunias orientalis (2), Medi- 
cago lupulina (3 ~2), Sanguisorba minor (3), Galium tricorne (4 
- 3), Secale cereale (4—3), Trifolium pratcnse (4), Agrostemma Gi- 
thago (4), Fagopyrum sagittatum (4), Centaurea Cyanus (4), Echium 
vulgare (4), Cerinthe minor (4), Lathyrus Nissolia (4), Raphanus Ra- 
phanistrum (5), Dactylis glomerata (5), Myosotis arvensis (5), Allium 
sp. (5), Vicia hirsuta (5) und Lappula echinata (5). 

Schwarze und graue Erdkliimpchen. 

Probe 19 (osteuropdisch, polnisch): Bromus commutatus (2 — 1), 
B. tectorum (5), Sanguisorba minor (4), Trifoliura pratense (5), 
Tr. hybridum (5), Medicago lupulina (5), Hordeum distichon (5), Tri- 
ticum aestivurn (5), Avena sativa (5) und A. fatua (5), 
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Probe 20 (osteuropaisch, polnisch): Secale ccreale (2), Bromus coin- 
rnutatus (3 — 2), B. hordeaceus (3), Avena fatua (3), A. sativa (4), 
Agropyron repens (4 — 3), Galium tricorne (4 — 3), Brassica Rapa cam- 
pestris (4 — 3), Bunias orientalis (4), Trifolium pratense (4), Anthemis 
arvensis (4), Hordeum distichon (5), Vicia Ervilia (5), V. villosa (5), 
V. pannonica (5), Triticum aestivum (5), Pisum sativum (5), Sinapis 
arvensis (5), Linum usitatissimum (5), Fagopyrum tataricum (5), F. 
sagittatum (5), Centaurea Cyanus (5), Ranunculus sardous (5) und 
Chenopodium album (5). 

. Graue, sandige Erdbrockchen. 

Probe 21 (osteuropdisch, polnisch): Avena fatua (2), Fagopyrum 
sagittatum (3 — 2), Bromus cornmutatus (3) und Bunias orientalis (4). 

Probe 22 (osieuropdischy polnisch): Avena fatua (1), Bromus com- 
mutatus (2), B. sccalinus (4), Fagopyrum sagittatum (3), Camelina 
inicrocarpa (3), Centaurea Cyanus (4), Sanguisorba minor (4), Se- 
cale cereale (4), Triticum aestivum (5), Hordeum distichon (5), Tri- 
folium pratense (5), Galium tricorne (5) und Raphanus Raphanisl- 
rum (5). 

Probe 23 (osteuropdischy polnisch): Avena fatua (3), Alyssum Alys- 
soides (3), Hordeum distichon (4) und Secale cereale (5). 

Probe 24 (osteiiropdisch, polnisch): Avena fatua (2), Centaurea 
Cyanus (2), Bunias orientalis (3- 2), Bromus cornmutatus (3), B. hor- 
deaceus (4), Galium tricorne (3), Hordeum distichon (3), Fagopyrum 
sagittatum (3), F. tataricum (5), Convolvulus arvensis (3), Camelina 
inicrocarpa (3), Allium sp. (4- 3), Trifolium pratense (4- 3), Secale 
cereale (4), Triticum aestivum (4), Lens culinaris (4), Vicia hirsuta 
(5), Polygonum lapathifolium (4), Agropyron repens (5), Lolium te- 
mulentum (5), Medicago lupulina (5), Raphanus Raphanistrum (5) 
und Agrostemma Githago (5). 

Kreidestuckchen, graue Kalksteinchen, dunkelgraue Erdbrockchen. 

Probe 25 (osteuropdisch) : Medicago lupulina (2-1), Bromus com- 
mutatus (2 — 1), Anthemis arvensis (2), Bunias orientalis (2), Ranun- 
culus acer (2), Cerastium caespitosum (3 — 2), Camelina inicrocarpa 
(3 — 2), Secale cereale (3 — 2), Hordeum distichon (3 — 2), Galium 
Mollugo (3), G. tricorne (3), Trifolium pratense (3), Lapsana commu- 
nis (3), Allium vineale (3), Agropyron repens (4), Avena fatua (4), 
A. sativa (5), Agrostemma Githago (4), Delphinium Consolida (4), Si^ 
lene dichotoma (4), Brassica Rapa campestris (4), Fagopyrum sagitta- 
tum (4), Triticum aestivum (5), Cannabis sativa (5), Vicia hirsuta 
(5), Salureia Acinos (5), Festuca ovina (5), Myosotis arvensis (5) und 
Centaurea Cyanus (5). 

Graue Erdkliimpchen* 

Weitere Listen siehe Lit. No. 1, Bd. I, S. 173/175; No. 92; No. 36, 
Vol. 10, S. 630/632 und No. 103, S. 13. VgL ferner [Lit. No. 36, Vol. 
10. S. 628/34]. 
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12. Hedysarum coronarium L. »SuIla», Kronenformiger Hahnen* 
kopf» Spanische Esparsette. 

Die »SulIa», auch »lupinell()», »liipinacei» oder »lupinella sel- 
vatica» ( franzosisch : ^Sainfoin d’P"spagne») genannt, hat etwel- 
che Ahnlichkeit mil der gewohnlichen Esparsette. Wildwach- 
send kommt sie vor in Calabrien, Basilicata, Sizilien iind Sardi- 
nien, sowie in Spanien und als Seltenheit auch in Algerien. Hedy- 
sarum coronarium ist sehr warmebediirftig und ausserst frost- 
empfindlich, weshalb sich sein Anbau als Futterpflanze auf 
Slid- und Mittelitalien (bis Piemont) beschrankt. Von weniger 
ernst zu nehmender Seite wird die »Sulla» bin und wieder auch 
zuin Anbau in Mitteleuropa empfohlen. 

Das im Handel kursierende Saatgut dieser siidlandischen Fut- 
terpflanze stainml in der Hauplsache aus 1 1 a 1 i c n. Einen Ein- 
blick in die Zusainmensetzung seiner Unkrautflora gestatten 
nachslehende Untersuchungsergebnisse. 

Probe 1: Loliuin perennc (2), Torilis nodosa (2), T. arvensis (5), 
Malva silvestris (2), Xigella dainasccna (2), Althaea hirsuta (3 — 2), 
Trifolium pratense (3 2), Medicago saliva (3 ~2), M. lupulina (3), 
Bumex crispus (3 2), (jeranium disseclum (3 -2), Lathyrus Aphaca 

(3 2), Convolvulus arvensis (3 2), Plantago lanceolata (3), Sherar- 
dia arvensis (3), Phalaris brachystachys (4—3), Ph. paradoxa (4), 
Melilotus officinalis (4 3), Ononis spinosa (4), Arthrolobiuin scor- 

pioides (4), Brassica Rapa (4), Bronius erectus (4), Bronius sp., ent- 
spclzt (4), Linum usitatissimum (4), Scorpiurus sulcatus (4), S. subvil- 
losus (4), Slachys germanicus (4), Helminlhia echioides (5), Pru- 
nella vulgaris (5), Lotus corniculatus (5), Vicia angustifolia (5), Sina- 
pis arvensis (5), Rapistrum orientale (5), (lalium Aparine (5), Poly- 
gonum aviculare (5), Salvia sp. (5), Sanguisorba minor (5), (]arex sp. 
(5), Valerianella eriocarpa (5), Agropyron repens (5), Dactylis glome- 
rata (5) und Xeranthernum cylindraceiiiii (5). 

('laviccps purpurea (4). 

(iraue und dunkelgraue Kalksteiiichen von muscheligem Bruch, Mar- 
morstiickchen, glimmerhaltige Steinchen, ziegelrote Steinchen, Bruch- 
stilcke von Schneckcngehauseii und graue Erdkliimpchen. 

Probe 2: Echium vulgare (2), Lolium pereiine (2), Medicago saliva 

(3) , Onobrycbis saliva (3), Lathyrus Aphaca (4), Sherardia arvensis 

(4) , Trifolium angustifolium (5 — 4), Tr. incarnatum (5), Tr. pratense 

(5) , Lotus corniculatus (5) und Torilis nodosa (5). 

Graue Erdklumpchen. 

Weitere Listen siehe Lit. No. 103, S. 13. 
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13. Arrhenatherum elatiua (L) Mart. &. Koch. Fromental oder 
FranzSsiaches Raigras. 

Das Fromental, eines der wertvollsten Mahgraser unserer 
Wiesen, ist schon verschiedentlich zuchterisch bearbeitet worden, 
so in Frankreich von Vilmorin-Andrieux (Paris), in Deutsch- 
land von Okonomierat Kofahl (Zernickow bei Glowen), Dr. 
Lembke (Malchow auf Poel bei Wismar) u. a., in Bohmen von 
Dr. Holy (Nachzucht eines in der Schweiz wild gewachsenen 
Fromentales), in Schweden von der Saatzuchtanstalt Svalof usw. 

Das im Handel erhaltliche Saatgut stammt in der Hauptsache 
aus der D a u p h i n e und den benachbarten Gebieten S ii d- 
frankreichs. Kleinere Mengen liefern bisweilen auch 
Tirol, Steiermark, Bohmen und in neuester Zeit 
Nordamerika. 

In der Zusammensetzung seiner Unkrautflora und der .son- 
stigen Beimengungen weist das Fromental, vor allem das siid- 
franzdsische, oft erhebliche Schwankungen auf, je nachdem 
es sich um Saatgut handelt, das auf Wiesen herausgeschnitten 
Oder durch feldmassigen Anbau gewonnen wurde. Saatware 
von Naturwiesen enthalt mcist neben Unkrautsamen auch 
noch erhebliche Mengen Samen andercr Wiesenpflanzen. Je 
nach dem Prozentsatz an Fromental und an Samen andercr 
guter Wiesengraser unterscheidet man zwischen »Fromentah, 
»Petit Fromentah und »Fenasse-». Normales Saatgut von »F'ro- 
mentab soil mendestens 70 % voll entwickelte Samen von Arrhe- 
natherum elatius und einen Gesamtgehalt von 78% an guten 
Wiesengrasern (Fromental, Knaulgras, VV'iesenschwingel, Gold- 
hafer und Rispengraser) aufweisen. Fromental mit mindestens 
50% reinen Samen, bezw. 60% Samen guter Wiesengraser, jedoch 
mit weniger als 70 % reinen Samen, bezw. 78 % Samen guter 
Wiesengraser, wird als ^Petit Fromentah bezeichnet. Saatware 
mit weniger als 50 % Fromentalsamen, bezw. weniger als 60 % 
Samen guter Wiesengraser, kursiert unter dem Namen »Fenasse». 
Normale Ware von »Fenasse» muss mindestens 20 % Fromentgl 
und im ganzen mindestens 40 % Samen guter Wiesengraser auf- 
w'eisen. 

Trotz des verhaltnismassig hohen Besatzes an Unkrautsamen 
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lassen sich die europaischen Herkiinfle von Fromental in der 
Regel nur schwer von einander unterscheiden, wahrend geniigend 
grosse Proben Fromental amerikanischer Provenienz stets Samen 
typisch amerikanischer Unkrauter, wie Geranium carolinianumf 
Teucrium canadense u. dgl. m. enthalten. Bezeichnend fiir diese 
Provenienz ist bis zu einem gewissen Grade auch das anscheinend 
stete Vorkomrnen von Barbarea vulgaris und von einer noch 
nichl durch Aussaat naher bestimmten Allium sp. 

Das Fromental aus dem Tirol und aus Stciermark 
weist im allgemeinen den gleichen Unkrautbesatz auf wie dasje- 
nige aus den hdheren Lagen der Dauphine. In den Versuchen 
von Stkbleh & Volkart zeigte sich das im Handel nur noch sel- 
ten erhaltliche Fromental aus dem Tirol als besonders wider- 
standsfahig gegen Kalte. 

Das Fromental aus den warmeren Lagen Siidfrankreichs ist 
leicht kenntlich am Vorkomrnen besonders warmebediirftiger 
Unkrauter, ^vie Crupina vulgaris u. dgl. m. 

Heispiele fiir die Zusammensetzung der Unkrautflora der ver- 
schiedenen Provenienzen von Fromental-Saatgut. 

Probe 1 (siidfranzosisch, Beinheit 77,()7c): Crepis biennis (2 1), 

('. vesicaria ssp. laraxacifolia (4), Onobrychis sativa (2), Daclylis 
giomerata (2), Triseluin flavescens (2), Chrysanthcnuuii Leiicanlhe- 
tnuin (3 -2), Bronius slerilis (3- 2), B. erectiis (4), H. cornmutatiis 
(4), B. hordeaceus (5), Agropyron repens (3), Holcus lanatus (3), Son- 
fhus arvensis (4 - 3), S. asper (4), Poa pratensis (4 — 3), P. Irivialis 
(4), Cariim Carvi (4), Medicago lupulina (4), Melandriuni dioecuin 

(4) , Lapsana conimunis (4), Festuca pratensis (4), F. rubra (5), F. 
ovina (5), Trifoliiini pratense (4), Plantago lanceolata (4), Ruinex 
Acetosa (4), Verbena officinalis (4), Galiutn Molliigo (4), Picris hiera- 
cioides (4), Silene vulgaris (5 — 4), Myosotis arvensis (5 4), Rhinan- 
thus Alectorolophus (5), Anthoxanthuni odoratuin (5), Sinapis arven- 
sis (5), Triticurn aestivuni (5), Knautia arvensis (5), Avena sativa (5) 
und Ceraslium caespitosum (5). 

Probe 2 (siidfranzosisch, Beinheit 79 ,h%): Dactylis giomerata (2 
— I), Agropyron repens (2), Poa pratensis (3 — 2), Onobrychis sativa 
(3), Vicia Ervilia (3), Poa nemoralis (4), Lapsana communis (4), Bro- 
mus sterilis (4), B. commutatus (4), B. ereclus (4), Ranunculus arven- 
sis (4), Sanguisorba muricata (4), Festuca pratensis (4), Silene vul- 
garis (4), Crepis biennis (4), Allium sp. (5), Polygonum aviculare 

(5) , P. Persicaria (5), Plantago lanceolata (5), Vicia hirsuta (5), Ca- 
rum Carvi (5), Sisymbrium officinale (5), Sinapis arvensis (5), Car- 
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duus nutans (5), Centaurea Scabiosa (5), Trifoliuni pratense (5) und 
Triselum flavescens (5). 

Probe 3 ( sudfranzosisch, Eeinheit 93,7%): Dactylis glomerata(2 — 1), 
Poa pratensis (2), P. trivialis (4), Bromus stcrilis (3), B. hordeaceus 
(5), B. secalinus (5), Agropyron repens (3), Festuca pratensis (4), 
Avena pubescens (5), A. fatua (5), Lolium perenne (5), Trisetum fla- 
vescens (5), Alopecurus pratensis (5), Ranunculus acer (5), Knautia 
arv^ensis (5) und Nardus stricta (5), 

Probe 4 (sudfranzosiseh, Reinheii 94,7% >; Dactylis gloinerata (2 
— 1), Bromus sterilis (3), B. erectus (4), B. secalinus (4), Poa pra- 
tensis (3), Trisetum flavescens (4 — 3), Festuca pratensis (4 - 3), Hol- 
cus lanatus (4), Hordeura miirinura (5), Anthoxanthum odoratum (5) 
und Knautia arvensis (5). 

Probe 5 (Tiroler, Reinheii 03,6%): Festuca pratensis (2—1), F. 
ovina (4), Dactylis gloinerata (2—1), Bromus secalinus (2), B. erec- 
tus (3), B. commulatus (4), Viola tricolor (3- — 2), Trisetum flavescens 
(3), Secale cereale (3), Agrosteinnia Githago (3), Valerianella dentata 

(3) , V. rimosa (5), Poa trivialis (4 — 3), Geranium dissectum (4), Tri- 
folium pratense (4), Rumex Acetosa (4), R. obtusifolius (4), Medicago 
lupulina (4), M. sativa (5—4), Lapsana communis (4), (]repis biennis 

(4) , Chrysanthemum Leucanthemum (5), Sonchus asper (5), Myoso- 
tis arvensis (5), Sisymbrium officinale (5), Avena pubescens (5), Ga- 
lium Aparine (5), Adonis aestivalis (5), Anthoxanthum odoratum (5), 
Agropyron repens (5), Chaerefolium silvestre (5). Erodium cicuta- 
riura (5), Polygonum avicularc (5), Chenopodium album (5) und Si- 
napis arvensis (5). 

Probe 6 (Steiermapk, Reinheii 72,i%): Dactylis gloinerata (2—1). 
Festuca pratensis (2- 1), F. rubra (3)^ Holcus lanatus (3 -2), Trise- 
tum flavescens (3), Briza media (3), Ranunculus acer (4--3), R. re- 
pens (5), Knautia arvensis (4 — 3), Crepis biennis (4— 3), Chaerefo- 
lium silvestre (4 — 3), Trifolium pratense (4), Tr. procumbens (5), 
Avena pubescens (4), Carum Carvi (4), Agropyron repens (4), Rumex 
Acetosa (4), Secale cereale (4), Plantago lanceolata (4), Antlieinis ar- 
vensis (4), Tragopogon orientalis (4), Medicago lupulina (4), Cyno- 
surus cristatus (5), Bromus secalinus (6), Vicia hirsuta (5), Polygo- 
num aviculare (5), P. Convolvulus (5), Salvia pratensis (5), Triticum 
aestivum (5), Rhinanthiis Alectorolophus (5), Aquilegia vulgaris (5), 
Anthoxanthum odoratum (5) und Chenopodium album (5). 

Probe 7 (Steiermark, Reinheii (79,1%) : Dactylis gloinerata (2 — 1), 
Holcus lanatus (3 — 2), Anthoxanthum odoratum (3 — 2), Festuca pra- 
tensis (3 — 2), Onohrychis sativa (3), Knautia arvensis (3), Plantago 
lanceolata (4 — 3), Brassica Rapa campestris (4 — 3), Avena pubescens 
(4), Ranunculus acer (4), Chaerefolium silvestre (4), Buinex Acetosa 
(4), R. Acetosella (5), Cerastium caespitosum (4), Trisetum flavescens 



333 


(4) , Stellaria graminea (4), Tragopogon orientalis (4), Bromiis erec- 
tus (4), Briza media (4), Cynosurus cristatus (5), Canini Carvi (5), 
Galium Aparine (5), Medicago lupulina (5), Vicia hirsuta (5), Ervum 
Ervilia (5), Salvia pratensis (5), Amarantus retroflexus (5) und Secale 
cereale (5). 

Probe S (bohmisch, Reinheit ) : Festuca pratensis (2 — 1), 

Bromus hordeaceus (2 1), Poa trivialis (2), Dactylis glomerata (3), 

Lolium perenne (4), Trifolium pratense (4), Holcus lanatus (4), Tri- 
setum flavescens (5 — 4), Anthoxanthum odoraturn (5), Secale cereale 

(5) und Onlaurea Cyanus (5). 

Probe 9 (amerikaniseh, Reinheit 82 ,h%): Bromus secalinus (2 — 1), 
Lepidium campeslre (2), Dactylis glomerata (3~ 2), Rumex Acetosella 

(3) , Trifolium pratense (3), Tr. hyhridum (4 -3), Barbarea vulgaris 

(4) , Poa trivialis (4), P. pratensis (4), Secale cereale (4), Triticum 
aestivum (4), Plantago lanceolata (4), Geranium carolinianum (4). 
Cardamine pratensis (5), Teucrium canadense (5), Carex sp. (5), 
Allium sp. (5), Ambrosia artemisiaefolia(h) und Tylenchus-Korner (4). 

Probe 10 (amerikaniseh, Reinheit 87,8%): Bromus secalinus (2 — 1), 
Lepidium campestre (2), Dactylis glomerata (2), Rumex Acetosella 

(3) , R. crispus (5), Trifolium pratense (3), Tr. hybridum (4), Poa 
pratensis (4), P. trivialis (5), Plantago lanceolata (4), Barbarea vub 
garis (5), Triticum aestivum (5) und Allium sp. (5). 

Probe 11 (amerikaniseh, Reinheit 88,9% t: Bromus secalinus (2), 
Poa pratensis (3 2), Trifolium repens (3), Tr. pratense (5), Hordeum 
vulgare (3), Barbarea vulgaris (4), Dactylis glomerata (4). Allium sp. 

(4) , Lespedeza striata (4), Phleum pratense (5), Triticum aestivum 

(5) , Rumex Acetosella (5) und Lepidium campestre (5). 

Vgl. ferner Lit. No. 98, S. 27/31. 


14. Dactylis glomerata L. Knaulgras. 

Daetylis glomerata ist eines unserer erlragreichsten ausdauern- 
den Wiesengraser, das — rechlzcilig geerntet ein gutes Put- 
ter liefert. Die wichtigsten Erzeugungsgebiete von Knaulgras- 
samen fiir den Weltinarkt sind zur Zeit D a n e m a r k, S ii d- 
frankreich, Nordamerika und Neusecland. 
Aber auch Deutschland, Holland, Sc h we den und 
andere europiiische Staaten produzieren in manchen Jahren an- 
sehnliche Quantitaten. Zuchten dieses wertvollen Mahgrases 
werden bearbeitet und vermehrt in Danemark (Lyngby ,Tystofte), 
in Schweden(Sval6f),in Deutschland (von Schwietzke, Wahlsdorf 
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b. Jiiterborg (Mark), von Kofahl, Zernikow bei Glowen (Mark), 
in der Saalzuchtwirtschaft Lischow bei Neubukow, Mecklenburg, 
in den Saatzuchtanslallen Weihenstephan, Rastatt, Hohenheim 
u. a.) und in Nordamerika (St. Antony). 

a) Siidfranzosische Provenienz. Das siidfran- 
zosische Knaulgras ist grobkornig, entwickelt sich rasch, bliiht 
friih, uberwintert gut und ist auch sehr widerstandsfahig gegen 
Krankhciten, wie Rost etc. Auf ihni zusagendeni Boden in 
Mischungen angebaut, liefert es stets gute Ertrage, hat aber den 
Nachteil, schnell auszureifen und strohig zii werden. In Sudfrank- 
reich wird Knaulgrassamen in der Regel nicht feldinassig ange- 
baut, sondern auf Naturwiesen gesaminelt. Diese Provenienz 
enthalt daher meist erhebliehe Mengen Samen anderer, zum Teil 
guter Wiesengraser, so ini Mittel von 7986 an unserer Anstalt 
imtersuchten Proben 9,7% Wiesenschwingel, 3,7% Froinental, 
1,4% Goldhafer und Rispengriiser und 3,4% geringwertige Gra- 
ser und Kleearten. An Unkrautsainen fehlen dieser Provenienz, 
wie schon Stebler & Volkart feststellten, selten: Galium Mol- 
lugo, Chrysanthemum Leucanthemum^ Silene vulgaris^ Crepis 
’ biennis f C. vesicaria ssp. taraxaci folia, Picris hieracioides, 
Plantago lanceolata, Ranunculus acer, Cariim Garni, Chaerefo- 
Hum Anthriscus, Rumex Acetosa, Valerianella dentata, Sanien 
sudlicher Unkrauter, wie z. B. Buplenrum roiundifolium, Iberis 
pinnata, Helminthin echioides, Crepis setosa, Reseda Phyteumo, 
Bromus squarrosus, finden sich in siidfranzosischem Knaulgras 
selten vor, dagegen zieinlich haufig Samen von Bunium Bulbo- 
casianum. 

Wie sich die Unkrautflora des Knaulgrases sudfranzbsischer 
Herkunft im allgemeinen zusaininensetzt, ist aus den nachfolgen- 
den Beispielen ersichtlich. 

Probe 1 (Reinheit 82,7%): Festuca pratensis (2 -1), F. rubra (5), 
Arrhenalherum elatius (2 — 1), Poa pratensis (2), Bromus erectus (3 
— 2), Lolium perenne (3), Plantago lanceolata (3), Trisetiim flavescens 
(3), Crepis biennis (3), Carum Carvi (3), Medicago lupulina (3), Pic- 
ris hieracioides (4—3), Chrysanthemum Leucanthemum (4 — 3), Chae- 
refolium silvestre (4 — 3), Lapsana communis (4 — 3), Agropyron re- 
pens (4), Rumex Acetosa (4), R. Acetosella (5), Sinapis arvensis (4), 
Silene vulgaris (4), Holcus lanatus (4), Viola tricolor (5), Taraxacum 
officinale (5), Melilotus albus (5), Geranium Robertianum (5), G* dis- 
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sectum (5), Trifolium repens (5), Valerianella dentata (5), Anthoxan- 
thum odoratum (5), Salvia pratensis (5) und Cenlaurea Cyanus (5). 

Probe 2 (Heinheit 73,5%): Agropyron repens (3), Lolium perenne 
(3)» Medicago lupulina (3), Bromus commutatiis (4 — 3), B. hordeaceus 
(4 — 3), Festuca pratensis (4- -3), Arrhenatherum clatius (4 — 3), Ru- 
rnex crispiis (4 — 3), Caruni Carvi (4 — 3), Sinapis alba (4), Ranuncu- 
lus acer (4), Antheniis arvensis (4), Brassica Rapa campestris (5), 
Hordeum murinurn (5), Onobrychis sativa (5) und Sanguisorba mi- 
nor (5). 

Probe 3 (Heinheit 79,7%): Lolium multifloriim (2), Chrysantheiiium 
Leucanthcmurn (3 - 2), Ch. maritimum (4), Festuca pratensis (3), F. 
rubra (4), Bromus erectus (3). B. arvensis (4 -3), Agropyron repens (3) 
Holcus lanatus (3), Caruin ("arvi (3), Picris bieracioides (3), Trifolium 
pratcnse (3), Tr. arvense (5), Tr. repens (5), Crepis biennis (3), C. vesi- 
caria ssp. taraxacifolia (5), Plantago lanceolata (3), Lapsana com- 
munis (3), Rumex Acelosa (3), R. Acetosella (4 — 3), Galium Mollugo 
(3), Anthoxanthuni odoratum (4 3), Poa pratensis (4— 3), Trisetum 

flavescens (4 - 3), Arrhenatherum elatius (4 — 3), Melandrium dioecum 
(4 3), Silene vulgaris (4 3), Myosotis arvensis (4), Medicago lupii- 

lina (4), Geranium pusilluni (4), Sonchus asper (4), Ranunculus acer 
(5), G.ardamine pratensis (5), Viola tricolor (5), Valerianella dentata 
(5), Bunium Bulbocastanum (5) und Chenopodium album (5). 

b) I) a n i s c h e P r o v e n i c n z. Das Knaulgras diinischer 
Herkunft ist im Ertrag, in dor Winterfestigkeit und in der Wi- 
derstandsfahigkeit gegen Krankheiten dem siidfranzosischen 
ebenbiirtig. Es kursiert im Handel fast iinmer in guter Qualitiit 
und wird deshalb in neucrer Zeit vielfach der sudfranzosischen 
Saatware vorgezogen. Fiir seine Unkrautflora ist einigerinasseii 
charakteristisch die verhaltnismassig geringe Artenzahl und das 
oft Starke Vorhcrrschen von Lolium perenne, Agropyron repens 
und Poa triuialis, Merkmale, die aber oft auch andern Proveni- 
enzen, so besonders den schwedischen und den norddeutschen 
Saaten, zukoininen. 

Cber die Beschaffenheit der Unkrautflora des Knaulgrases 
d a n i s c h e r und schwedischer Provenienz orientie- 
ren folgende Beispiele, 

Probe 1 (ddnisch): Lolium perenne (3), Medicago lupulina (3), 
Agropyron repens (3), Bromus hordeaceus (4 — 3), B. japonicus (4 
— 3), Ranunculus acer (4), R. sardous (5), Centaurea Cyanus (4), 
Polygoniim Persicaria (4), Chenopodium album (4), Chrysanthemum 
maritimum (5), Anthemis an^ensis (5), Trifolium p.ratense (5), Sina- 
pis arvensis (5), Plantago lanceolata (5) und Carum Carvi (5). 
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Probe 2 (ddnisch): Hromus hordeaceiis (2), Plantago lanceolata <2), 
Trifolium pratense (3), Tr. hybriduni (4 — 3), Tr. repens (4 — 3), Rumex 
Acetosella (3), R. crLspus (5), Lolium perenne & L. multiflorum (3), 
Holcus lanatus (4 — 3), Poa trivialis (4 — 3), Phleum pratense (4 — 3), 
Mclandrium dioccum (4 — 3), Chrysanthemum maritimum (4 — 3), Ra- 
nunculus acer (4), R. repens (4), Medicago lupulina (4), Lotus corni- 
culatus (4), Chenopodium album (4), Sherardia arvcnsis (4), Anthe- 
mis arvensis (4), Myosotis arvensis (4), Vicia hirsuta (4), Geranium 
inolle (5), Sonchus arvensis (5), Cirsiiim arvense (5), Viola tricolor 
(5), Prunella vulgaris (5) iind Anagallis arvensis (5). 

Probe 3 (ddnisch): Lolium perenne & L. multiflorum (3 — 2), Agro- 
pyron repens (3), Chrysanthemum maritimum (4), Festuca rubra (5), 
Trifolium pratense (5), Medicago lupulina (5), Plantago lanceolata 
(5) und Blattstiidce von Cirsium arvense, mit Stacheln. 

Probe 4 (schwedisch) : Lolium perenne & L. multiflorum (3), Agro- 
pyron repens (4 — 3), Festuca pratensis (4), Bromus hordeaceus (4). 
Rumex crispus (4), Trifolium arvense (5), Anthemis arvensis (5) und 
Lotus corniculatus (5). 

Probe 5 (schivedhch) : Lolium perenne & L, multiflorum (2), Ru- 
mex crispus (3), Bromus arvensis (3), Agropyron repens (3), Trifo- 
lium hybriduni (4 — 3), Tr, pratense (4), Tr. repens (5), CiCntaurea 
Scabiosa (5), Melandriiim album (5), Anthemis arvensis (5), Sinapis 
arvensis (5), Cirsium arvense (5). Bromus hordeaceus (5) und Lap- 
sana communis (5). 

c) Amerikanische Provenienz. Das amerikani- 
sche Knaulgras (aus Kentucky, Indiana und West-Virginia) bluht 
etwas spater als das siidfranzosische und wird daher nicht so 
leicht iiberstandig und hart. Als charakteristische Unkrautcr 
finden sich im Saatgut dieser Provenienz stets mehr oder weniger 
zahlreich Sanien oder Friichte von Lepidium virginicuiTif Plan- 
tago aristata, (larex cephalophora, Panicum dichotomum u. dgl. m. 
vor. Auch starkes Auftreten von Poa pratensis ist fiir diese 
Provenienz bezeichnend. 

Ober die Zusammensetzung der Unkrautfiora des Knaulgra- 
ses amerikanischer Herkunft geben nachstehende Beispiele eini* 
germassen Aufschluss. 

Probe 1: Plantago lanceolata (3 — 2), P. aristata (4), Rumex crispus 
(3), R. Acetosella (4), Lepidium Draba (3), L. vlrginicum (4), Bro- 
mus hordeaceus (4 — 3), B. arv'ensis (4), Trifolium pratense (4), Tr. 
hybriduni (4), Barbarea vulgaris (4), Anthemis arvensis (4), Carex 
cephalophora (4), Agrostis alba (5) und Allium sp. (5). 



Probe 2: Plantago lanceolaU (S — 2), P. aristata (4 — 3), Lepidium 
virginicum (3), L. campestre (5), Rumex Acetosella (3), R. obtusiCo- 
lius (4 — 3), Barbarea vulgaris (3), Poa pratensis (4 — 3), Bromus hpr- 
deaceus (4), Trifolium pratense (4), Chrysanthemum Leucanthemum 

(4) , Lolium perenne (5), Medicago saliva (5), Carex cephalophora 

(5) , Chenopodium album (5) und Melilotus officinalis (5). 

Probe 3: Bromus hordeaceus (4 — 3), B. japonicus (5), Lepidium 
virginicum (4 — 3), Festuca pratensis (4 — 3), Carex cephalophora <4 
— 3), Trifolium pratense (4), Galium MoUiigo (5), Cichorium Intybus 
(5), Torilis Anthriscus (5), Rumex obtusifolius (5), Panicum dichoto* 
mum (5) und Melilotus officinalis (5). 

d) Neuseelandische Provenienz. Das neusee- 
landische Knaulgras entwickelt sich langsam und blieb in den 
Versuchen Von Stebler & Volkart im Erlrag stets hinter der 
franzdsischen Saat zuriick. Es wird in Mischungen sehr leicht 
von den Kleearlen und den ubrigen Grasern unterdriickt. Auch 
in den Versuchen von Roemer^ ergab die neuseelandische Pro- 
venienz die niedrigsten Ertrage. Im Saatgut dieser Herkunft fin- 
den sich selten ausgesprochen australische Unkrauter, wie Sporo- 
bolus indicuSf Danthonia pilosa, D. semiannularis u. dgL, dagegen 
sind fast immer stark vertreten Holcus lanatus, Lolium perenne, 
Bromus hordeaceus, B. commutatus, Hypochoeris radicata (be- 
sonders in Saaten der Slidinsel), Crepis virens u. a. m. Auf dem 
europaischen Saatenmarkt erscheint diese Provenienz nur noch 
selten. 

e) Deutsche Provenienz. Die Unkrautflora des 
deutschen Knaulgrases ist je nach Herkunft sehr verschieden. 
Bei der in Mitteldeutschland gesainmelten, in jeder Beziehung 
minderwertigen Saatware, setzt sie sich vornehmlich aus Samen 
von Waldpflanzen zusammen, wie Deschampsia caespitosa, D. 
flexuosa, Milium effusum, Holcus lanatus, Festuca heterophylla, 
F. gigantea, F. ovina, Brachypodium pinnatum, B. silvaticum, 
verschiedene Carex-Arten, Luzula silvatica, L. pilosa, Poa nemo- 
raiis u. a. m. 

Andere deutsche Saaten dagegen, wie das meist sehr schone 
markische und das hessische Knaulgras, enthalten 

^ Robmm, Tfi. : SteigeruAg der WiesenerirAge durdb Auswahl des Saatgutes^ 
Flugblatt der D. L. G. No. 59, 1921 (zit. nach Pieper: »Das Saatgut». Verlag 
Paul Parey, Berlin 1939). 
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als Beimengungen nur Samen von mitteieuropaischen Acker- und 
Wiesenunkrautern, so von Plantago lanceolatay Rumex Accfo- 
sella, Anthemis arvensis, Bromus hordeaceus, Ranunculus re- 
pens, Crepis tectorum und daneben oft ziemlich viel Lolium pe- 
renne. In der Regel finden sich in diesen Provenienzen auch 
Samen von Hopfenklee, Rotklee und Wiesenschwingel. Das Saat- 
gut dieser Herkiinfte lasst sich nur selten mit ausreichender 
Sicherheit von demjenigen der iibrigen deutschen und der schwe- 
dischen Provenienzen unterscheiden. 

Als Beispiele fiir die Zusaminensetzung der Unkrautflora von 
Knaulgrassaat deutscher Herkunft seien hier die Ergebnisse eini- 
ger diesbeziiglicher Untersiichungen angefiihrt. Es fanden sich 
vor in 

Probe 1: Bromus hordeaeeus (3), B, commutalus* (5), Rumex Acelo- 
sella (3), Anthemis arvensis (4 3), Agropyron repens (5), Trifolium 
dubium (5) und Crepis tectorum (5). 

Probe 2 (Waldsaal): Deschampsia flexuosa (2), D. caespitosa (4), 
Festuca rubra (2), F. ovina (5), F. heterophylla (5), Poa pratcnsis 

(3) , P. trivialis (5), Brachypodium pinnatum (4), Holcus lanaius (5), 
Geum urbanum (5) und Carcx sp. (5). 

Probe 3: Rumex Acetosella (3), Trifoliurn pratensc (3), Tr. repens 
(5), Veronica serpyllifolia (4 — 3), Rumex crispus (4), Plantago lan- 
ceolata (5), Brassica Rapa campestris (4). Vicia tetrasperina (4), V. 
hirsuta (4), V. villosa ssp, dasycarpa (5), Agropyron repens (4), 
Lolium rnultiflorum (4), Bromus hordeaeeus (4), Anthemis arvensis 

(4) , Holcus lanatus (S), Poa trivialis (5), Festuca pralensis (5), An- 
thoxanthum odoratum (5), Medicago lupulina (5), Onobrychis saliva 

(5) , Ranunculus repens (5) und Arnoseris minima (5). 

f) Hollandische Provenienz. Das hollandische 
Knaulgras ist meist von dunkler, eher unansehnlicher Farbe und 
zudem gekennzeichnet durch das Vorkominen von Samen einer 
grossbliitigen Abart des Rotschwingels und des Rohrglanzgrases. 
Es enthalt in der Regel auch viel Lolium perenne und Festuca 
pratensis, fernerJSamen von Agropyron repens und von Alopecu- 
rus myosuroides. Im iibrigen stimmt sein Unkrautbesatz weit- 
gehend mit demjenigen der deutschen Provenienz iiberein. 

g) Schweizerische Provenienz. Das Knaulgras 
schweizerischer Herkunft weist eine ahnliche Unkrautflora auf 
wie das siidfranzdsische, ist jedoch stets frei von sudlichen 
Unkrautsamen. 
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h) Tiroler Provcnicnz. Das Knaulgras aus dein 
Tirol, das friiher hin und wieder im Handel kursierte, zeichnet 
sich aus durch dunklere Farbe und durch die v i o I e 1 1 a n g e- 
hauchten Samen des als Beimengung vorkominenden Wie* 
senschwingels. 

i) U n g a r i s c h e Provcnicnz. Das iingarische Knaul- 
gras ist in der Regel feinkornig und enthalt stets Samen warme- 
liebender Arlen, wic Panicum miliaceiim, Vulpin Myuros, Scle- 
ranthus animus, Vida lathyroides, Setaria glauca u. a. in. 

Das Untersuchungsergebnis einer aus Ungarn stammenden 
Probe sei hier als Beispiel fiir die Zusammensetzung der Unkraut- 
flora von Knaulgras osteuropaischer Herkunft ange- 
fiihrt. In dieser Probe fanden sich vor: 

Festuca pratensis (2 -1), F. ovina (4), Hromus sterilis (2 -1), B. 
hordeaceiis (4), B. ercctus (5 4), Loliiini perenne (2), Lepidium 

cainpeslre (3), Ajiiga pyraniidalis (4 — 3), Medicago lupulina (4), Sper- 
gula arverisis (4), Plantago lanceolata (4), Ruinex Acetosella (4), R. 
crispus (5), Arrhcnathcnun elatius (5 4), Panicum rniliaceuni (5), 
Reseda lutea (5), Alyssum Alyssoides (5), Anthemis arvensis (5), 
Sanguisorba minor (5), Lathyrus Nissolia (5), Prunella vulgaris (5), 
Melandrium dioecum (5), Linum perenne (5) und Arenaria serpylli- 
folia (5). 

k) h i 1 c n i s c h e Pro v e n i e n z. In ncuerer Zeil er- 
scheint ab und zu auch chilenisches Knaulgras auf dem europiii- 
sc'hen Mark!. In eincm von uns im Vergleich zu Knaulgras dani- 
scher Provcnienz durchgefiihrlen Versuch enhvickclte sich das 
c h i I e n i s c h c Knaulgras im Friihjahr spiiter als das d a n i- 
s c h c und bliihte erst, als letzteres bereils verbliiht hattc. Audi 
bildcte das chilenische Knaulgras im allgemeinen starkere Horste. 

In einem andern, im Friihjahr 1939 angclegten Versuch, wo 
beide Knaulgrasprovenienzen in Mischung mit 30 % Rotklee (in- 
liindische Provcnienz }, 15 % Fromenlal, 10 % Wiesenschwingel, 
5 % Goldhafer, 5 % Ital. Raigras und 5 % Timolhe ausgessit 
wurden, entwickelte sich das chilenische Knaulgras ebenfalls 
langsamer. Setzen wir den in diesem Versuch an reinem Knaul- 
gras geernteten Gesamterlrag des ersten und zweiten Schnittes 
fiir die danische Herkunft mit 100 in Rechnung, so betrug er 
bcini chilenisehen Knaulgras im Jahre 1940 = 89,7 und im Jahre 
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1941 ~ 73,6. Im Ertrag des ersten Schnittes von 1942 (unmittel- 
bar vor dem llmbruch) verhielten sich diese beiden Provenien- 
zen wie 100:21. Das cbileniscbe Knaulgras war alle Jabre wab- 
rend der ganzen Vegetationszeit von graugriiner, das daniscbe 
von bellgriiner Farbe. 

Als Beispiele fur die Zusaminensetzung des Unkrautbesatzes 
von Knaulgras cbileniscber Herkunft seien bier erwabnt. 

Probe i: Hypochoeris radicata (2), Bromiis unioloides (3), B. hor- 
deaceus (3), Cynosurus echinatus (3), Holcus lanatus (3), Lolium pe- 
renne (4 — 3), Plantago lanceolata (4), Trifolium repens (5 — 4), Arrhe- 
natherum elatius (5), Cirsium lanceolatum (5), Brassica Rapa cam< 
pestris (5), Sonchus asper (5), langer begrannter Same, vielleicht einc 
Aira sp. (5), dunkelbraun bis schwarzer, kantiger (an den Kanten 
etwas weissfleckiger) langer (ohne Grannc 7 — 10 mm) begrannter 
Same (event. Frucht) (5). 

Probe 2: Bromus unioloides (2), Hypochoeris radicata (3 — 2), Lo- 
lium multiflorum (3), L. perenne (5), Agropyron repcns (4 — 3). Hol- 
cus lanatus (4), schwarzer kantiger Same, wie bei Probe 1 (4), Vulpia 
Myuros (5 — 4) und Ruinex obtusifolius (5). 

Weitere Listen siehe Lit. No. 1, Bd. I, S. 08/69. Vgl. Lit. No. 99 a. 


15. Lolium multiflorum Lam. Vielbliitiges Raigras. 

a. Lolium multiflorum Lam. ssp. italicum (A. Br.) Volkart. 

, Italieniscbes Raigras. 

Das Ital. Raigras tritt in zablreicben Formen auf, ist so rascb- 
wiicbsig wie kein anderes Gras und liefert auf ibm zusagendcrn 
Boden und bei passender Diingung sebr grosse Ertrage. Die For- 
men von Lolium multiflorum, von dencn Saatgut im Handel er- 
baltlicb ist, lassen sicb in zwei Gruppen zusammenfassen : 

1. Annuelle Formen, die scbon im Aussaatjabr scbos- 
sen, um bei Friibjabrssaat bereits im Herbst, bei Herbstsaat im 
darauffolgenden Somnler abzusterben und 

2. Ausdauernde Formen, die erst im Jabre nach 
der Aussaat scbossen und aucb den zweiten Winter mebr oder 
weniger gut ertragen. Hierber gehOrt das gewSbnliche Ital. 
Raigras des Handels, wahrend das Westerwoldische 
ubd das ibm sebr nabe stehende Argentinische Rai* 
gras annuelle Formen darstellen. 
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Die wichtigsten Erzeugungsgebiete von Samen des 
Ital. Raigrases fiir den Weltmarkt sind: D a n c m a r k, I r- 
land, Schoitland, Frankreich und N e u s e e- 
1 a n d, in geringerem Masse auch Italic n, Ungarn und 
P o I e n; fiir Saatgut des Westerwolder-Raigrases beson- 
ders Holland und das Rheinland. Beide Sorten werden auch 
ziichlerisch bearbeitet, so das gewohnliche Hal. Raigras in 
Deutschland, England und Danemark, das Westerwoldischc in 
Holland und Deutschland. 

Zur nahcren Charaklerisierung der einzelnen Provenienzen 
von Loliiim miiltifloriim inogen nachstehendc Ausfiihrungcn und 
Beispiele dienen. 

a) D a n i s c h e P r o v c n i e n z. Bezeichncnd fiir diese 
Provonienz ist nanientlich das vollstiindige odor beinahe voll- 
standige Fehlen von Samen des Trespenschwingels {Vulpia bro- 
woides) und des starkwurzeligen Ferkelkrautes {Hypocboeris 
radicata), ferner das meist weniger starke Auftreten von Samen 
der weichen 'Prespe (Bromus hordeaceus) und des wolligen Ho- 
niggrases (Helens lanatns), sowie das haufigere und starkere 
Vorkommen von Samen der kriechenden Quecke (Agropyron re- 
pens), der Acker-Hundskamille (Anthemis arvensis), der Meer- 
slrands-Wucherblume (Chrysanthemum maritimum), des Gelb- 
klees (Medicago lupulina), des zerschlitzten Storchschnabels 
(Geranium dissectum), des Wiesenkerbels (Chaerefolium sil- 
vest re) u. a. m. 

Beispiele fiir die Zusammensetzung der Unkraulflora dieser 
Provonienz : 

Probe 1: Agropyron repens (3 — 2), Bromus hordeaceus (3 — 2), Me- 
dicago liipiilina (3), Rumex Acelosella (3), Trifoliuni pratense (4 - 3), 
Tr. procurnbens (5), Ranunculus acer (5), Lapsana communis (5), 
Myosotis arvensis (5), Chenopodium album (5) und Chaerefolium sil- 
vestre (5). 

Probe 2: Trifolium pratense <3 — 2), Tr. repens (5), Ranunculus 
acer (5), R. sardous (5) und Geranium dissectum (5). 

Probe S: Ranunculus repens (2), Chaerophyllum temulum (2), Tri- 
folium repens (4) und Tr. procurnbens (5). 

Probe 4: Ranunculus repens (2), Trifolium repens (2), Tr. procuni- 
hens (3), Geranium molle (4 — 3), G. dissectum (5), Chrysanthemum 
maritimum (4), Ch. Leiicanthemum (4), Anthemis ar\^ensis (4), Poa 
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trivialis (4), P. pratensis (5), Holcus lanatus (5) und Crepis tecto- 
rum (5). 

b) Fran*z6sische Provcnienz. Gulen Ruf geniesst 
in Mitteleuropa namentlich das Ital. Raigras nordfranzd- 
s i s c h e r Herkunft. 

Als Beispiele fiir die Zusammensetzung der Unkraiitflora vbii 
Saatgut franzosischer Provenienz seien erwahnt. 

Probe 1 (Dep. Mayenne): Arrhenatherum elatius (2), Rumex Ace- 
tosella (2), Bromus hordeaceus (3 — 2), B. slerilis (5), Plantago Ian- 
oeolata (3 — 2), Hypochoeris radicata (3 — ^2). Geranium dissectum 
(3 — 2), Medicago lupulina (3 — 2), Crepis virens (3—2), Ranunculus 
rcpens (3), Chrysanthemum Leucanthemum (3), Trifolium repens 
(4 — 3), Tr. hyhridum (5), Tr. procuinbens (5), Tr. pratense (5), Myo- 
sotis arvensis (4 — 3), Valerianella rimosa (4-~3), Viola tricolor (4 — 3), 
Silene vulgaris (4), Holcus lanatus (4), Prunella vulgaris (4), She- 
rardia arvensis (4), Thrincia hirta (4), Orastium caespitosum (4), 
Leontodon autumnalis (4), Poa trivialis (5 -4), Daucus Carota (5 — 4), 
Avena fatua (5), Sonchus asper (5), Anthoxanthum odoratum (5), 
Melandrium album (5), Vulpia bromoides (5), Cardamine pratensis 
(5) und Lepidium Draba (5). 

Probed (franzosisch) : Chrysanthemum Leucanthemum (2), Cerasli- 
um caespitosum (2), Crepis virens (3), Bromus hordeaceus (3), Rumex 
Acetosella (3), Myosotis arvensis (4 — 3), Papaver Rhoeas (4 — 3), Holcus 
lanatus (4), Spergula arvensis (4), Valerianella dentata (4), Arrhena- 
therum elatius (5 — 4), Poa trivialis (5), Melandrium dioecum (5), Che- 
iiopodium polyspermum (5), Aira caryophyliea (5), Veronica polita 
(5), Anthemis arvehsis (5) und Ranunculus repens (5). 

Probe 3 (nordfranzosisch) : Cerastiurn caespitosum (2—1), Chry- 
santhemum Leucanthemum (2), Plantago lanceolata (3), Rumex Ace- 
tosella (3), Papaver Rhoeas (4- 3), Poa trivialis (5 — 4), Myosotis ar- 
vensis (5), Aira caryophyliea (5), Lapsana communis (5), Stellaria 
graminea (5), Sherardia arvensis (5), Crepis virens (5), Sonchus asper 
(5), Valerianella dentata (5), Medicago lupulina (5), Holcus lanatus 
(5), Trifolium agrarium (5) und Arenaria serpylHfolia (5). 

Probe 4 (nordfranzosisch) : Rumex Acetosella (2 — 1), Cerastiuni 
caespitosum (2), Chrysanthemum Leucanthemum (3 - 2), Myosotis ar- 
vensis (4 — 3), Holcus lanatus (4 — 3), Bromus hordeaceus (4 — 3), Cre- 
pis virens (4 — 3), Medicago lupulina (4), Lapsana communis (4), Plan- 
tago lanceolata (4), Papaver Rhoeas (4), Capsella Bursa pastoris (5), 
Silene vulgaris (5), Sonchus asper (5), Aira caryophyliea (5) und 
Brassica Rapa campestris (5). 

c) Westeuropaische Provenienz (Grossbritan- 
nien, Irland, Westfrankreich). Das in Grossbritannien und Ir- 
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land gewonnene Saatgut dcs Ital. Raigrascs cnthalt fast iminer 
mehr oder weniger grosse Mengen von Vulpia bromoides, Bro- 
mus hordeaceuSj Holcus lanatus, Trifolium procumbenSy Plan- 
tago lanceolata, Cynosurus cristatus, Geranium dissectum, She- 
rardia arvensis. Ranunculus repens, Hypochoeris radicata, An- 
thoxanthum odoratum u. a. m. Diese Unkrauter kommen, wenn 
auch meist in geringerer Zahl, auch in Lolium multiflorum aus 
Westfrankreich vor, und so ist es oft schwer und bisweilen sogar 
unmoglich, diese Provenienz von der brittisch-irischen zu unter- 
scheiden. 

Zusamincnsctzung der Unkraulflora des Ital. Raigrases wesl- 
europaischer Herkunft : 

.Probe 1 (irisch): Holcus lanatus (1), Vulpia bromoides (2), Bro- 
imis hordeaceus (2 2), Ranunculus repens (3), R. acer (4 — 3), Dac- 
tylis glomerata (3), Cynosurus cristatus (3), Plantago lanceolata (3), 
Trifoliuni procumbens (3), Tr. repens (5), Ceraslium caespitosum 
(4 3), Poa annua (4 3), P. trivialis (5). Crepis virens (4 — 3), Pru- 

nella vulgaris (4). Hypochoeris radicata (4), Alopecurus geniculatiis 

(4) , Phleuin pratense (4), Myosotis arvensis (5—4), Lapsana com- 
munis (5), Runiex Acetosella (5), R. Acelosa (5), Medicago lupulina 

(5) , Anthoxanlhum odoratum (5), Sherardia arvensis (5), Aira caryo- 
phyllea (5) und Sonchus asper (5). 

Probe 2 (irisch): Holcus lanatus (1). Vulpia bromoides (2 — l),Bro- 
mus hordeaceus (2 1). Ranunculus repens (2), R. acer (4), Dactylis 

glomerata (3), Trifolium procumbens (4- 3), Rumex Acetosella (4 

3), Aira caryophyllea (4—3), Poa annua (4 — 3), P. trivialis (4), 
Juncus sp. (4—3), ('.ynosurus cristatus (4), Hypochoeris radicata (4), 
Myosotis arvensis (4), Geraniuin dissectum (5), Sherardia arvensis 
(5), Crepis virens (5), Potentilla reptans (5) und Arrhenatherum ela- 
tius (5). 

Probe 3 ( westfranzdsisch) : Sherardia arvensis (2 — 1), Medicago lu- 
pulina (3), Holcus lanatus (4—3). Plantago lanceolata (4 — 3), Bronuis 
sterilis (4), Trifoliuni procumbens (4), Leontodon hispidus (4), Ge- 
ranium dissectum (4), Silene vulgaris (4), Vulpia bromoides (5), Cy- 
nosurus cristatus (5), Anthoxanthum odoratum (5), Dactylis glome- 
rata (5), Lapsana communis (5) und Myosotis arvensis (5). 

d) Neuseelandischc Provenieiiz. Der Unkraiit- 
besatz des Ital. Raigrases neuseelandischer Herkunft stimmt weit- 
gehend iiberein mit demjenigen der irischen und schottischen. 
Es kommen darin in mehr oder weniger grosser Zahl nainent- 
lich vor: Vulpia bromoides, Bromus hordeaceus, Holcus lanatus, 
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Thfincia hirtOf Anthoxanthum odoratumy Cynosurus cristatuSy 
Trifolium dubium, Tr. pTocumbens, Crepis virensy Hypochoeris 
radicatUf Alopecurus geniculatuSy Ranunculus repensy Dactylis 
glomerata u. a. m. Charakteristisch fiir ItaK Raigras aus Neusee* 
land sind Lotus angustissimusy Danthonia pilosUy Phalaris biiU 
bosUy Ph. minor und Ranunculus parviflorus, Arten, deren Sa- 
men allerdings nur selten als Venmreinigung in Lolium multi* 
florum anzutreffen sind. 

Als Beispiel fur die Zusammensetzung der Unkrautflora von 
Lolium multiflorum neuseelandischer Provenienz sei folgendes 
Untersuchungsergebnis erwahnt ; 

Vulpia bromoides (2 — 1), Bromus hordeaceiis (3 — 2), Trifoliura du- 
bium (4 — 3), Hypochoeris radicala (4), Thrincia hirla (4)^ Holcus la- 
natus (5), Anthoxanthum odoratum (5), Cynosurus cristatus <5), Alo- 
pecurus myosuroides (5) und Dactylis glomerata (5). 

e) Italienische Provenienz. In Lolium multiflo- 
rum italienischer Herkunft finden sich neben mitteleuropaischen 
Unkrautern ineist auch solche vor, die auf ein warmeres, mildes 
Klima hindeuten, wie Helminthia echioidesy Alopecurus myosu- 
roides, Panicum Crus galli, Cynosurus echinatus, Bromus steri- 
Us, Crepis setosa u. a. m. 

Beispiele : 

Probe 1: Alopecurus myosuroides (2), Holcus lanatus (2), Medi- 
cago lupulina (3), Polygonum Persicaria (4 — 3)» Taraxacum officinale 
(4), Chenopodium album (4)» Setaria glauca (4), Ranunculus acer 

(4) , Panicum Crus galli (4), Stellaria media (5), Plantago lanceolata 

(5) , Linum usitatissimum (5), Myosotis arvensis (5), Centaurea Jacea 
(5), Carex sp. (5), Crepis setosa (5) und Daucus Carota (5). 

Probe 2: Plantago lanceolata (4 — 3), Lychnis Flos cuculi (4—3), 
Setaria glauca (4), Trifolium repens (4), Tr. pratense (5), Holcus 
lanatus (4)^ Ranunculus acer (4), Stellaria media (4), Lotus corni- 
culatus (4), Leontodon hispidus (4), Bromus hordeaceus (5), Avena 
sativa (5), Daucus Carota (5), Medicago lupulina (5), Alopecurus 
myosuroides (5), Polygonum aviculare (5), Secale cereale (5), Andro- 
pogon halepensis (5), Prunella vulgaris (5) und Crepis setosa (5). 

Probe 3: HolcUs lanatus (2), Ranunculus acer (3), Trifolium repens 
(3), Bromus hordeaceus (3), B. sterilis (4), Medicago lupulina (3), 
Panicum Ischaemura (4—3), Trisetum flavescens (4), Taraxacum of- 
ficinale (4), Plantago lanceolata (4), Daucus Carota (4), Anthoxan- 
thum odoratum (4), Poa trivialis (5), Leontodon hispidus (5), Tbrin- 
cia hirta (5) und Vulpia bromoides (5). 
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f) Osteuropaische Provenicnz. Nachslehende, 
von uns untersuchte Proben Hal. Raigrases osleuropaischer Her- 
kunft wiesen folgenden Unkrautbesatz auf: 

Probe 1 (polnisch): Anthemis arvensis (2 — 1), Papaver Rhoeas (3), 
P. somniferum (5—4), Canielina niicrocarpa (3), Centaurea Cyanus 
(4 — 3), Capsella Bursa pastoris (4 — 3), Galium Mollugo (4), G. tri- 
eorne (4), Sisymbrium officinale (4), Veronica arvensis (4), Viola 
tricolor (4), Seeale cereale (4), Bromus secalinus (5), Scleranthus 
annuus (5), Poa trivialis (5), Anthemis austriaca (5), Myosotis arven- 
sis (5), Legoiisia Speculum Veneris (5), Trifolium procumbens (5), 
Stellaria graininea (5), Polygonum Persicaria (5), Daucus Carota (5), 
Melandriurn dioecum (5) und Loliiim temulenturn (5). 

Probe 2 (ungarisch) : Trifolium incarnalum (3), Valerianella rimosa 
(3), V. dentata (4), Centaurea Cyanus (4—3), Anthemis arvensis (4), 
A.- austriaca (5 *4), Reseda lutea (4), Bromus hordeaceus (4), Scle- 
ranthus annuus (4), Sanguisorba minor (4), A vena saliva (4), Plan- 
lago lanceolata (5 4), Daucus (^.arota (5), Vicia hirsuta (5), Melilo- 

lus albus (5), Mcdicago lupuUna (5), M. saliva (5), Rumex Acetosella 
(5), Geranium dissectuin (5), Ranunculus acer (5), Rhinanthus Alec- 
torolophus (5), Brassica Rapa campestris (5), Galium Mollugo (5), 
Chenopodiuin album (5), Silene vulgaris (5), Panicum iniliaceum (5), 
Solanum nigrum (5), Agrostemma Githago (5), Seeale cereale (5), 
Sinapis alba (5), Onobrychis sativa (5), Ajuga Chainaepitys (5), Vulpia 
Myuros (5), Crepis tectorum (5) and Heracleuni Sphondyliuin (5). 

Probe 3 (ungarisch) : Chrysantheinum maritiinuin (3). Setaria glau- 
ca (4 — 3), Vicia hirsuta (4), V. pannonica (5), Lycopsis arvensis (4), 
Panicum Crus galli (4), Viola tricolor (4), Ruinex Acetosella (5 — 4), 
Ranunculus sardous (5), Triticum aestivum (5), Seeale cereale (5), Tri- 
folium incarnalum (5), Agrostis Spica venti (5), Melandriurn dioecum 
(5), Anthemis ruthenica (5), Spcrgula arvensis (5), Malva neglecta 
(5), Avena sativa (5) und Festuca rubra (5), 

Probe 4 (ungarisch) : Medicago lupulina (3), Reseda lutea (3), R. 
Phyteuina (5), Anthemis austriaca (4~-3), Centaurea Cyanus (4), Scle- 
ranthus annuus (4), Sanguisorba minor (4), Valerianella dentata (4), 
V. rimosa (5), Verbena officinalis (4), Delphinium Consolida (4), 
Plantago lanceolata (5 — 4), Lolium perenne (5), Ranunculus sardous 
(5), Linum usitatissimum (5), Panicum miliaceum (5), Galium Apa- 
rine (5), Onobrychis sativa (5), Lepidiuni campestre (5), Lithosper- 
mum arvense (5), Muscari comosum (5), Brassica Rapa campestris 
(5), Ajuga Ghamaepitys (5) und Euphorbia platyphyllos (5). 

Probe 5 (ungarisch): Medicago lupulina (2), Sanguisorba minor 

(3) , Plantago lanceolata (3), Ajuga Ghamaepitys (4—3), Sinapis alba 

( 4 ) , Gentaurea Cyanus ( 4 ), Reseda lutea ( 4 ), R. Phyteuma (5), Setaria 
glauca ( 4 ), Melilotus albus ( 4 ), Verbena officinalis (5 — 4 ), Scleran- 
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thus annuus (5), Linum usitatissimum (5)» Panicuni Crus galii (5), P. 
miliaceum (5), Ranunculus acer (5), R. repens (5), Delphinium Con- 
soiida (5), Polygonum lapathifolium (5), Nigella arvensis (5), Ono- 
brychis sativa (5), Galium Mollugo (5), Stachys annuus (5) und Avena 
sativa (5). 

Probe 6 (ungarisch) : Plantago lanceolata (3), Sanguisorba minor 
(4 — 3), Scleranthus annuus (4 — 3), Centaurca Cyanus (4), Vicia hir- 
suta (4), Valerianella rimosa (4), Melilotiis albus (4), Trifolium incar- 
natum (4), Tr. pratense (4), Setaria glauca (4), Ajuga Chamaepitys 
(S'— 4), Verbena officinalis (5 — 4), Delphinium Consolida (5), Melan- 
driuin dioecurn (5), Satureia Acinos (5), Daucus Carota (5), Anlhemis 
arvensis (5), A. austriaca (5), Heliotropium europaeum (5), Ranun- 
culus acer (5), Amarantus retroflexus (5), Sinapis alba (5) und Rese- 
da lutea (5). 

Weitere Listen siehe Lit. Xo. 1. Bd. I, S. 60; Xo. 16, S. 49/50 und 
No. 103, S. 15. Vgl. ferner Lit. Xo. 98 und Xo. 3 I, S. 33/34. 

Italienisches Raigras au$ Oregon, 

Aus Oregon komint in neuerer Zeit ein Raigras (Lolium mul- 
tiflorum) in den Handel, das hinsichtlich Klntwicklungsrhylhmus, 
Ertrag und Lebensdauer eine Mittelstellung zwischen dein ge- 
wohnlichen Ital. Raigras und dem VV^esterwolder-Raigras ein- 
nimmt. An Unkraulern fanden sich vor in 

Probe 1: Vulpia bromoides (2 — 1), Trifolium hybridum (2), Tr. 
pratense (5), Tr. dubium (5), Rumex Acelosella (3), Madia sativa 
(4 — 3), Ranunculus repens (4), Avena saliva (5), Anlhoxanthum odo- 
ratum (5) und Amsiackia sp. (5). 

Probe 2: Trifolium hybridum (2—1), Viilpiu bromoides (2), Rumex 
Acetosella (4) und Madia sativa (5). 

Probe 3: Trifolium hybridum (2 — 1), Tr. agrarium (5), Vulpia bro- 
moides (2), Madia sativa (2), Rumex Acetosella (3), Thrincia hirta 
(4), Centaurea Cyanus (4), Holcus lanatus (5), Bromus hordenceus 
<5) und B. secalinus (5). 

b. Lolium multiflorum Lam. ssp. Gaudini Pari. 

Einjahrige Formen des Ital. Raigrascs. 

Von den Abarten mit kurzer Lebensdauer scien hier erwahnt : 

a) Lolium multiflorum var, w ester woldicum (Wester- 
wolder-Raigras) . 

Zusammensetzung der Unkrautfiora: 

Probe 1 (holldndisch) : Thlaspi arvense (3), Capsella Bursa pastoris 
44), Atriplex patulum (4), Galium Aparine (4), Alopeciirus myosuroi- 
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(les (5), Chcnopodiuni album (5), Polygoiiimi Persicaria (5), Avena 
fatua (5), Festuca pralensis (5), Phalaris canariensis (5) iind Stellaria 
media (5). 

Probe 2 (hoUandisch) : Cheiiopodium album (1), Lapsana eonimii- 
nis (4) und Polygonum aviculare (5). 

Probe 3 (holldndisch) : Chenopodium album (3), Atriplex patulum 

(3) , Polygonum aviculare (4), P. Persicaria (5), Avena fatua (4), 
Thlaspi arvense (5), Veronica hederifolia (5), Carum Carvi (5), Ga- 
lium Mollugo (5), Alopccurus myosuroidcs (5) und Lapsana commu- 
nis (5). 

Probe h (dciilsch): Chenopodium album (3- -2), Polygonum Persi- 
caria (3), P. aviculare (4), Carum Carvi (4), Secale cereale (4), La- 
mium album (5), Prunella vulgaris (5), Myosotis arvensis (5), Atriplex 
paluluni (5) und Hupiex crispus (5). 

Probe 5 (nngarisch) : Ranunculus acer (2), H. repens (2), R. sar- 
dous (2). Alopecurus myosuroidcs (3), Medicago lupulina (3), Poly- 
gonum Persicaria (5- 3), Thlaspi arvense (4 — 3), Chenopodium album 
(4 3), Galium Mollugo (4 —3), G. Aparine (5), Veronica Tournefortii 

(4 — 3), V. agrestis (4), Stellaria media (4), S. graminea (4), Reseda lu- 
tea (4), Centaurea (^.yanus (4), Daucus Carota (4), Viola tricolor (4), 
Setaria viridis (4), S, glauca (4), Lamium amplexicaule (4), Myosotis 
arvensis (5), Scleranthus animus (5), Solanum nigrum (5), Andropo- 
gon halepensis (5), (]arum Carvi (5), Atriplex patulum (5), Plantago 
lanceolata (5). Stachys animus (5), Crepis setosa (5) luul (nchorium 
Intybiis (5), 

Probe 0 (osieuropdLscIi) : Lapsana communis (2), (^lenlaurea (^yanus 
(2), Scleranthus animus (4), Sinapis arvensis (4), Trifolium repens 

(4) , Tr. hybridum (5), Papaver somniferum (4), Anlhemis arvensis 
(4), Polygonum aviculare (5), Galium Mollugo (5), Poa nemoralis (5) 
und Rromus hordeaceus (5). 

b) Loliiun tmiliifloniiu var. I) r a s i I i a n ii in (Arcfentiniscbes 
Haigras), 

Zusamniensetzung der Unkrautflora : 

Probe 1: Rromus hordeaceus (2), R. slerilis (4), Madia saliva (2), 
Vulpia octoflora (3), Runicx pulcher (3), Anthemis Cotula (4-3), 
Avena sativa (4), Holcus laiiatus (4), Cirsium lanceolatum (5) und 
Linum usitatissinium (5). 

Probe 2: Liiuyn iisitatissimum (2—1), Triliciim aestivum (2 — 1), 
Tr. durum (3), Phalaris canariensis (2), Brassica Rapa campestris 
(3—2), Centaurea inelitensis (3 — 2), Rumcx crispus (3), Melilotus in- 
dicus (3) und Anthemis Cotula (3). 

Probe 3: Apium leptophyllum (2—1), Anthemis Cotula (2 — 1), Eleu- 
sine sp, (2 -1), Linum iisitatissimum <2), Verbena officinalis (3), Tri- 
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ticiini aestivum (3), Brassica Rapa canipeslris (3), Setaria viridis 
(4 — ^3), Polygonum aviculare (4), P. Convolvulus (4), Melilotus indi- 
cus (4), Silene galliea (4), Avena saliva (5), Paspalum sp. (5), Bro- 
mus hordeaceus (5), Taraxacum officinale (5), Solanum sp. (5), Cy- 
nodon Daclylon (5) und Phalaris minor (5). 

Probe 4; Melilotus indicus (2), Setaria viridis (3 — 2), Triticum 
aestivum (3 — 2), Linum usitatissimum (3), Brassica Rapa campestris 
(3), Riimex crispus (4—3), R. pulcher (4), Polygonum Persicaria (4), 
P. Convolvulus (4), P. aviculare (4), Cuscuta arvensis (4), Rapistrum 
rugosum (5), Centaurea melitensis (5), (]. solstitialis (5), Phalaris 
angusta (5), Cirsium lanceolatum (5), Madia saliva (5) und Lolium 
temiilentura (5). 

In einer andern Probe derselbcn Partie waren noch Samen 
von Phalaris canariensis, Ph. paradoxa, Lythrum Hyssopifolia^ 
Andropogon halepensis, Vulpia bromoides, Apinm leptophyllum 
und Silybum Marianum cnlhallen. 

Vgl. ferner Lit. No. 119 a und die dort erwahnte Literatur. 

16. Lolium perenne L. Englisches Raigras (Deutsches 
Weidelgrass). 

Samen dieses besonders zur Aniage von Zierrasen und Fettwei- 
den sehr geschatzten, ziemlich ausdauernden Grases wird haupl- 
sacblich in England (Schottland und Nordost-Irland) geern- 
tct, ferner in Dane in ark und S c h w e d e n, weniger da- 
gegen auf dem Kontinent. Grossere Mengen Saatgut von Lolium 
perenne liefern auch Australien und N e.u s e e I a n*a, in 
neuester Zeit auch A m e r i k a (U. S. A.). Die feinblattrigen For- 
men von Lolium perenne eignen sich vor allem fiir Gartenrasen 
und kommen unter dem Namen Lolium perenne var. tenue oder 
als »Pacey Raigras^ in den Handel. Was unler diesen Bezeich- 
nungen kursiert, ist aber oft nichts anderes als die bei der 
Reinigung ausgeschiedenen Spitzfriichte des gewohnlichen Rai- 
grases. 

Zu den haufigsten Verunreinigungen des Saatgutes von Lolium 
perenne zahlen B ramus hordeaceus, Holcus lanxitus, TrifoHum 
procumbens, Vulpia bromoides, Hypochoeris radicata und Rumex 
Acetosella, Alle diese Ai:ten finden sich meist in grosser Zahl 
sowohl in den neuseeiandiscben, als auch in den englischen Saa- 
ten, und so lassen sich diese beiden Provenienzen nur schwer 
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voneinander utiterschciden. Sichere Kennzeichen fiir die n e u- 
seelandische Herkunft sind die allerdings nur seltcn vor- 
kommenden Samen von Lotus angustissimus, Ranunculus paruL 
floras und Danthonia pilosa, wahrend starkeres Auftreten von 
Festuca rubra und das Vorhandensein von Ranunculus repens 
eher fiir e n g 1 i s c h e Provenienz sprechen. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora von 
Lolium penenne englischer, danischer, neusee- 
landischer und o s t e u r o p a i s c h c r Herkunft scicn 
hier angefiihrt 

Probe i (irisch): Vulpia broinoides (2™1), Festuca rubra (2), Hy- 
pochoeris radicata (3—2), Rumex Acetosella (4 — 3), R. Acelosa (5), 
Bromus hordeaceus (4—3), B. commutalus (5 — 4), Trifoliuni dubium 
(4 — 3), Holcus lanatus (4 — 3), Sherardia arvensis (4), Ranunculus re- 
pens (4), Geranium dissectum (5—4), Plantago lanceolata (5 — 4), ("y- 
nosuriis cristatus (5), Poa trivialis (5), P. annua (5), Anthoxanlhiim 
odoratum (5), Phleuiii pratense (5), ('hcnopodium album (5), Lepi- 
dium campestre (5) und (ihrysanthemum segelum (5). 

Probe 2 (irisch): Vulpia bromoides (2 -1), Bromus hordeaceus (2), 
Trifolium dubium (3 -2), Hypochoeris radicata (3 — 2), Festuca rubra 
(3), Rumex Acetosella (4—3), Dactylis glomerata (4 — 3), Holcus lana- 
tus (4 — 3), Anthoxanthum odoratum (4), Plantago lanceolata (4), Ra- 
nunculus acer (4), R, repens (4), Chrysanthemum segetum (5), She- 
rardia arvensis (5), Geranium dissectum (5) und Chaerefolium sil- 
vestre (5). 

Probe 3 (irisch): Bromus hordeaceus (2 1), B. commutatus (3), 

B. secalinus (5), Festuca rubra (3), Holcus lanatus (3), Vulpia bro- 
moides (4), Ranunculus repens (5—4), Trifolium pratense (5), Tr. 
procumbens (5), Tr. hybriduni (5), Lolium multiflorum (5) und She- 
rardia arvensis (5). 

Probe (ddnisch): Agropyron repens (2), Medicago lupulina (3), 
Bromus hordeaceus (4—3), B. erectus (5), Plantago lanceolata (5), 
Taraxacum officinale (5), Anthemis arvensis (5), Brassica Rapa cam- 
pestris (5), Myosotis arvensis (5) und Secale cereale (5). 

Probe 5 (ddnisch): Medicago lupulina (2), Anthemis arvensis (3), 
Bromus hordeaceus (3), B. arvensis (4 — 3), Plantago lanceolata (4), 
Trifolium repens (5), Tr. striatum (5), Tr. dubium (5), Poa nemora- 
lis (5) und P. trivialis (5). 

Probe 6 (ddnisch): Agropyron repens (3), Medicago lupulina (4 — 3), 
Trifolium hybridum (4 — 3), Tr. repens (4), Tr. pratense (5 — 4), Li- 
num usitaiissinmm (4), Bromus arvensis (5 — 4), B. hordeaceus (5 — 4), 
Crepis teetorum (5 — 4), Myosotis arvensis (5—4), Dactylis glome- 
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rata (5 — 4)» Piantago lanceolata (5), Poa Irivialis (5)» Sonchus ar- 
vensis (5), Polygonum lapathiColiiim (5), Centaurca Cyanus (5), Chry- 
santhemum maritimum (5) und Anthemis arvensis (5). 

Probe 7 (neaseeldndisch) : Bromus hordeaceus (2), B. tectorum 
(4), Piantago lanceolata (4), Cynosurus cristatus (4), Dactylis gloine- 
rata (4), Sinapis arvensis (5 4), Trifoliuin repens (5), Vulpia hro- 
moides (5), V. octoflora (5) und Hypochoeris radicata (5). 

Probe 8 (neuseeldndisch) : Bromus hordeaceus (1), Holcus lanatus 

(2) , Phleum pratense (3), Trifolium procuinbens (4—3), Tr. repens 

(4) , Taraxacum officinale (5), Lotus angustissimus (5) und Vulpia 
Myurus (5). 

Probe 9 (neuseeldndisch) : Bromus hordeaceus (1), Sinapis arven- 
sis (3), Vulpia bromoides (4—3), Trifolium dubium (4), Festuca 
rubra (4), Dactylis glomerata (4), (Cynosurus cristatus (5—4), Rumex 
Acetosella (5) und Poa annua (5). 

Probe 10 (neuseeldndisch) : Vulpia bromoides (2 1), Bromus hur- 

deaceus (2), B. arvensis (5), Trifolium dubium (4 — 3), (Cynosurus 
cristatus (4 — 3), Piantago lanceolata (4 — 3), Polygonum aviculare (5), 
Holcus lanatus (5), Hypochoeris radicata (5), Hrodium cicutarium 

(5) und Rumex Acetosella (5). 

Claviceps purpurea (5). 

Probe 11 (ungarisch) : Medicago lupulina (3), Bromus hordeaceus 

(3) , B. commutatus (3), B. sterilis (5), Centaurca (Cyanus (4), Satureia 
Acinos (4), Reseda lutea (4), Polygonum aviculare (4), Valerianella 
dentate (4), Trifolium repens (5 — 4), Ornithopus sativus (5 4). Ranun- 
culus acer (5 — 4), R. sardous (5), Rumex Acetosella (5), Myosotis ar- 
vensis (5), Sinapis arvensis (5), Alyssum Alyssoides (5), Delphinium 
(]onsolida (5), Festuca rubra (5), Agropyron repens (5), Setaria ita- 
lica (5), Anthemis arvensis (5), (lalium Aparine (5), Melilotus offici- 
nalis (5), Brassica Rapa carapestris (5), Scleranthus annuus (5), (ia- 
lium Mollugo (5), Onobrychis sativa (5), Avena sativa (5) und Mclam- 
pyrum arvense (5). 

Probe 12 (ungarisch) : Linum usitalissimum (2), Bromus hordeaceus 
(3), B. cominiltatus (5), B. erectus (5), B, sterilis (4). Agropyron re- 
pens (3), Rumex Acetosella (4 - 3), Ajiiga Chamaepitys (4 3), Reseda 
lutea (4), Chrysanthemum maritimum (4), Scleranthus annuus (5 — 4), 
Veronica arvensis (5), Muscari comosum (5), Vicia tetrasperma (5), 
Stellaria graminea (5), Triticum aestivum (5), Piantago lanceolata (5), 
Poa pratensis (5), Vulpia Myuros (5), Ranunculus sardous (5), R. re- 
pens (5), Stachys annuus (5) und Trifolium incarnatum <5). 

Probe 13 (ungarisch): Bromus hordeaceus (3 — 2), B. commutatus 
(5), Trifolium pratense (4), Tr. repens (5), Piantago lanceolata (5 
—4), Medicago lupulina (5), Scleranthus annuus (5), Secale cereale 
(5), Ranunculus acer (5), Sanguisorha minor (5), Stachys annuus (5)» 
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Centaurea Cyaniis (5), Linum usitatissimum (5), Brassica Rapa cain- 
pestris (5), Lappula echinata (5), Chenopodium album (5), Panicum 
miliaeeurn (5), Papaver somniferum (5) und Alyssuni Alyssoides (5). 

Probe (ungarisch): Bromus sterilis (3—2), B. hordeaccus (5), 
B. iaponicus (5), Medicago lupulina (3 — 2), M. saliva (5), Reseda lutea 

(3) , Cirsium arvense (4), Carduus nutans (4), Melilotus officinalis (4), 
Lepidium Draba (5 -4), Centaurea Cyanus (5), Trifolium pratense 
(5), Galium Mollugo (5), Ajuga Chamaepitys (5), Brassica Rapa cam- 
pestris (5), Conium maculatiirn (5), Plantago lanceolata (5), Euphor- 
bia Helioscopia (5), Stachys anniius (5), Hyoscyamus niger (5) und 
Capsella Bursa pastoris (5). 

Probe i5 (ungarisch) : Cirsium arvense (2 — 1). Reseda lutea (2), 
Agropyron repens (3 2), Carduus nutans (3), Antheinis arvensis (3), 
Medicago lupulina (3). Trifolium pratense (3), Tr. repens (3), Bro- 
mus hordeaceus (4 — 3), B. sterilis (4), B. arvensis (5), Holcus lanatus 
(4 3)» Orastiuni caespitosum (4 3), ("hrysanthemum maritinium 

(4) , ("h, segetum (5), (^Ji. Leucanthemum (5), Prunella vulgaris (4), 
Myosotis arvensis (4), Rumex crispus (4), R. Acetosella (4), Melilotus 
albus (4), Spergula arvensis (4), Ajuga Chamaepitys (5), Hyoscyamus 
niger (5), Sinapis arvensis (5), S. alba (5), Brassica Rapa campestris 

(5) , Sonclius asper (5), S. arvensis (5), Kochia hyssopifolia (5), Ave- 
na saliva (5), Viola tricolor (5), Anagallis arvensis (5), Ranunculus 
bulbosus (5), Ontaurea ('.yanus (5), (lalium Mollugo (5)» Hieracium 
sp. (5), Crepis tectorum (5) und Lepidium sativum (5). 

Probe 16 (ungarisch) : Agropyron repens (2), Bromus sterilis (3 

2), B. hordeaceus (3). B. ercctus (5), Trifolium repens (3 2), Me- 

dicago lupulina (3), ReSeda lutea (4), R. Phyteiirna (1)), Melilotus al- 
bus (4), (Chrysanthemum segetum (4), (Ch. maritimum (5), (Ch. Leii- 
cantheinum (5), Delphinium (Consolida (5), Anagallis arvensis (5), 
Plantago lanceolata (5), Galium Mollugo (5)^ Sinapis alba (5), (Cap- 
sella Bursa pastoris (5), Sonchus arvensis (5), (Centaurea (Cyanus (5), 
Dactylis gloinerata (5) und (Cirsium arvense (5). 

Probe 17 (tschechisch) : Sinapis arvensis (2 — 1), Bromus hordea- 
ceus (2), B. ereclus (5), Reseda lutea (4 3), I^inum usitatissimum 

(4), Holcus lanatus (4), Thlaspi arvense (4), Lepidium sativum (4)» 
Myosotis arvensis (5), Thymus serpyllum (5) und Polygonum avicii- 
lare (5). 

Probe 18 (slovakisch) : Bromus hordeaceus (2), B. sterilis (5), 
Thlaspi arvense (3 -2), Sinapis arvensis (3), (lalium Mollugo (3), Re- 
seda lutea (4 - 3), Polygonum (Convolvulus (4—3), Linum usitatissi- 
mum (4), Lepidium sativum (4), Stellaria graminea (4), Medicago lu- 
pulina (4), Trifoliimi repeiis (4), Cerastium caespitosum (4), Con- 
volvulus arvensis (5), Papaver somniferum (5), Andropogoii halepen- 
sis (5), Avena sativa (5) und Holcus lanatus (5). 
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In den letzten Jahren sind aus Oregon ansehniiche Meagen 
von Lolium perenne, die durch die staatliche landwirtschaftiiche 
Hochschule Corvallis (Oregon, U. S. A.) plombiert wurden, auf 
den europaischen Markt gekommen. In den von uns untersuchten 
Proben dieser Provenienz fanden sich neben einigen Grasarten, 
die noch durch Aussaat bestimmt werden mtissen, Samen vor 
von; Vulpia Mgaros, Bromus hordeaceus, Hordeum sp., Trifo- 
lium hybridum (vereinzelt). Ranunculus sp., sehr wahrschein- 
lich R. septentrionalis (ziemlich viel). Trifolium agrarium (ver- 
einz^lt), Geranium dissectum, Madia satioa, Plantago lanceolata 
imd Rumex Acetosella. 

Weitere Listen siehe Lit. No. 1, Bd. 1, S. 52; No. 16, S. 49/50; No. 21 
und No. 129, S. 630/34. Vgl. ferner Lit. .No. 98, S. 34/36. 


17. Phleum pratense L. Timothe (Wiesenlichgraa). 

Auch beim Timothe kommen neben der Hauptart zahlreiche 
Varietaten und Rassen vor, die in Kultur genommen sich als 
minderwertig erwiesen. Letzteres gilt ganz besonders fiir Phleum 
pratense L. var. nodosa (L.) Schreber, dem sogenannten :»Unkraut- 
timothe* (Lit. No. 157). Vom Timothe existieren verschiedene 
wertvolle Zuchten, so besonders in Schweden, Danemark, Ame- 
rika und Deutschland. 

Das Tiraothegras ist ein ertragreiches Obergras, das sich be- 
sonders fur schwere und etwas feuchte Boden und fiir hohe 
Lagen eignet. Fiir Wiesen- und Weideanlagen auf nasskaitem 
Tonboden und auf gutem Moorboden ist es unentbehrlich. In 
den nordischen Landern wird Timothe mit Vorliebe in Mischung 
mit Rotkiee und Bastardklee ausgesat; es leistet aber auch als 
Bestandteii von Kleegrasmischungen fiir Wechsel- und Dauer- 
wiesen auf bindigen, etwas feuchten Bodenarten die besten 
Dienste. 

Tiraothesamen fiir den Weltmarkt wird sowohl in Amerika 
( Vereinigte Staaten und Canada), als auch in E u r o p a (Sefawe- 
den, Dinemark, Finniand, Deutschland, Tschechoslovakei, Russ- 
land) produziert. 

Das Saatgut amerikanischer Herkunft ISsst sich 
leicht von den europaischen Provenienzen unterscheiden, indeffl 
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es ausser verhaltnismassig viel Samen von Trifolium hybridum, 
Tr. repens, Poa pratensis, Agrostis alba, Chenopodium album 
u.dgl.m. stets auch noch Unkrautsamen enthalt, die fiir amerikani- 
sche Saaten besonders charakteristisch sind, wie Plantago Huge- 
Hi, Lepidium virginicum, L. apetalum, Carex cephalophora, Po- 
tentilla norvegica, Panicum dichotomum, P. capillare. Verbena 
hastata, V. stricta, Vulpia octoflora u. a. m. Den europai- 
s c h e n Saaten fehlen diese Unkrauter ganz. In der Regel las- 
sen sich auch die mittel- und osteuropaischen, sowie die skandi- 
navischen Timothesaaten ziemlich leicht an ihrer Unkrautflora 
voneinander unterscheiden. 

Beispiele: 

Probe 1 (amerikanisch) : Rumex Acelosella (2 — 1), Juncus tenuis 
(2), Panicum dichotomum (2), Plantago Rugelii (2), Agrostis alba (2), 
Potentilla norvegica (3 — 2), P. recta (4), Rudbeckia hirta (3), Trifo- 
liiim repens (4 — 3), Tr. pratense <5), Tr. hybridum (5), Anthemis Co- 
tula (4), und Poa compressa (5). 

Claviceps purpurea (3 -2). 

Probe 2 (amerikanisch) : Agrostis alba (2), Carex cephalophora 
(2), Plantago Rugelii (2), P. lanceolata (4- 3), P. aristata (5), Poten- 
tillu norvegica (2), P. recta (5), Trifolium hybridum (2), Tr. repens 
(4 -3), Verbena hastata (3), Rudbeckia hirta (4 — 3), Rumex Aceto- 
sella (4 --3), Juncus tenuis (4 — 3), Poa pratensis (4), Thlaspi arvense 
(5), Chrysanthemum Leucanthemum (5) -und Prunella vulgaris (5). 

Claviceps purpurea (3). 

Probe 3 (amerikanisch) : Rudbeckia hirta (3), Agrostis alba (3), 
Rumex crispus (3), R. Acetosella (4), Plantago aristata (3), P. lanceo- 
lata (5), P. virginica (5), P. Rugelii (5), Trifolium repens (4 — 3), Tr. 
hybridum (5), Lepidium virginicum (4—3), Barbarea vulgaris (4 — 3), 
Poa compressa (4), P. pratensis (4), Potentilla norvegica (4), P. recta 
(5), Chrysanthemum Leucanthemum (4), Medicago .sativa (5), Vul- 
pia octoflora (5). Oenothera sp. (5), Panicum dichotomum (5) und 
("iUrex cephalophora (5). 

('laviceps purpurea (5). 

Probe 4 (amerikanisch) : Trifolium hybridum (2), Tr. repens (3 — 2), 
Tr. pratense (4), Plantago Rugelii (2), Lepidium virginicum (4) und 
L. apetalum (5). 

(iraue Erdbrockchen. 

Probe 5 (amerikanisch) : Trifolium pratense (2), Tr. hybridum (3), 
Tr. repens (5), Potentilla recta (3 — 2), P. norv^egica (4 — 3), Melilotus 
albus (3 — 2), Plantago Rugelii (3), P. lanceolata (3), Chenopodium 
album (3), Dactylis glomerata (3), Anthemis Cotula (3), Rumex 
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Acetoseila (3), R. cri&pus (5), Lepidhim virginicuni (4 — 3), Medicago 
sativa (4), Poa corapressa (4), Agrostis alba (4), Rudbeckia hirta (4). 
Lactuca Serriola (4), Carex sp. (5), Satureia Acinos (5) und Euphorbia 
Preslii (5). 

Quarzkornchen. 

Probe 6 (amerikatmch) : Trifolium hybriduin (3 — 2), Poa prateii- 
sis (3 — 2), Lepidium virginicuin (3), Plantago aristata (3), P. lanceo- 
lala (5), Rudbeckia hirta (3), Amarantus retroflexus (4 — 3), Lespedeza 
striata (4 — 3), Vulpia octoflora (4), Setaria viridis (4), Verbena has- 
tata (4), Barbarea vulgaris (4), Ruraex Acetosella (4), R. crispus (5), 
Dactylis glomerata (5), Agrostis alba (5), Panicurn dichotomum (5), 
P. Ischaeiiium (5), Anthemis Cotula (5) und Lactuca Serriola (5). 

Claviceps purpurea (4 — 3). 

Dunkelgraue Erdbrdckchen. 

Probe 7 (amerikanisch, camidisch) : Rudbeckia hirta (2), Plantago 
Rugelii (2), P. lanceolata- (3), Trifolium repens (3 — 2), Tr. hybridum 
(4 — 3), Tr. pratense (5), Verbena hastata (4—3), Potentilla norvegica 
(4) und Panicurn sanguinale (4). 

Claviceps purpurea (3). 

Probe 8 (amerikanisch, canadisch): Trifolium repens (3-2), Tr. 
hybridum (5), Plantago Rugelii (3 — 2), P. lanceolata (5), Poa pra- 
tensis (4 — 3), Rudbeckia hirta (4—3), Potentilla norvegica (4 3), 

P, recta (4), Agrostis alba (5) und Rumex crispus (5). 

Claviceps purpurea (5). 

Probe 9 (amerikanisch, canadisch): Agrostis alba (2), Rumex Ace- 
tosella (3), R. crispus (5); Plantago Rugelii (3), P. aristata (4 - 3), 
P. lanceolata (4), Trifolium hybridum (3), Tr. pratense (5), Poa pra- 
tensis (3), Vulpia octoflora (4 — 3), Barbarea vulgaris (4—3), Silene 
antirrhina (4), Rudbeckia hirta (5), Hypericum perforatum (5), Po- 
tentilla norvegica (5), Panicurn capillare (5) und P. dichotomum (5). 

Claviceps purpurea (3 — 2). 

Probe 10 (amerikanisch, canadisch): Rumex Acetosella (2—1) R. 
crispus (3 — 2), Chenopodium album (2 — 1), Trifolium hybriduin (2), 
Tr. pratense (2), Tr. repens (3 — 2), Tr. procumbens (5), Potentilla 
recta (2), P. norvegica (3), Potentilla sp. (4 — 3), Poa compressa (2), 
Anthemis Cotula (2), Prunella vulgaris (2), Chrysanthemum Leucan- 
theraum (2), Erysimum cheiranthoides (2), Nepeta cataria (2), Carex 
cephalophora (2), Medicago sativa (3), M. lupulina (3), Girsium ar- 
vense (3), Plantago lanceolata (3), P. Rugelii (5), Spergula arvensis 
(3), Daucus Carota (3), Setaria viridis (3), Sisymbrium officinale 
(3), Amarantus retroflexus (3), Thlaspi arvense (4), Panicurn eapil- 
lare (4), P. sanguinale (5), P. dichotomum (5), Melandrium noctiflo- 
rum (4), Scirpus sp. (4), Cerastium caespitosum (4), Barbarea vulga- 
ris <4), Agrostis alba (5), Carduus sp. (5), Capsella Bursa pastoris 
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(5), Silene vulgaris (5), Polygonum Convolvulus (5), Hedeonia pule- 
gioides (5) und Geuni Virginianum (5). 

Probe 11 (europdiacht nmhrisch) : Anthemis arvensis (2), Myosotis 
arvensis (2), Rumex Acelosella (2), Lapsana communis (3 — 2), Sper- 
gula arvensis (3- -2), Viola tricolor (3 — 2), Trifolium hybridum (3), 
Tr. pratense (4), Tr. repens (5), Euphrasia Odontites (3), Stellaria 
graminea (3), Holcus lanatus, eiithulst (4 — 3), Prunella vulgaris (4 

3), Poa nernoralis (4), P. trivialis (4), Anagallis arvensis (4), Chc- 
nopodium album (4), Agrostis Spica venti (4), Veronica arvensis (4), 
V. Tournefortii (4), Dactylis glomerata (4), Sisymbrium austriacum 

(4) , S. Sophia (5), Chrysanthemum maritirniim (4), Plantago major 

(5) , Papaver somniferum (5), Cerastium caespitosurn (5), Luziila cam- 
pestris (5) und Geranium Robertianum (5). 

Claviceps purpurea (5). 

Probe 12 (eiiropdisch, tscheehisch) : Viola tricolor (2), Anthemis 
arvensis (2), Stellaria media (2), S. graminea (4- 3), Agrostis Spica 
venti (3 - 2), Myosotis arvensis (3 2), Spergula arvensis (3 — 2), Lap- 

sana communis (3), Prunella vulgaris (3), Veronica Tournefortii (3), 
V. arvensis (4), Geranium pusillum (4- 3), Trifolium repens (4), Si- 
lene dichotoma (4), Chrysanthemum maritimum (4), Valerianella den- 
tata (4), Euphrasia Odontites (4), Capsella Bursa pastoris (4), Erysi- 
mum cheiranthoides (4), Rumex Acetosella (4), Anagallis arvensis 
(4), Holcus lanatus, enthiilst (5), Cerastium caespitosurn (5), Liizula 
campestris (5) und Thlaspi arvense (5). 

Probe ll\ (europdisch, bdhmisch) : Anthemis arvensis (2), Euphra- 
sia Odontites (2), Trifoliurn repens (3 — 2), Tr. pratense (5), Viola 
tricolor (3), Spergula arvensis (3), Lapsana communis (3), Myosotis 
arvensis (3), Poa trivialis (3), Stellaria media (3), S. graminea (4), 
Veronica Tournefortii (3), V. arvensis (4), Plantago lanceolata (3), 
Papaver Rhoeas (4 - 3) Erysimum cheiranthoides (4 — 3), Anagallis ar- 
vensis (4- 3), Valerianella dentata (4— 3), Agrostis Spica venti (4- 3), 
A. alba (5), Chrysanthemum maritimum (4), Cerastium caespitosurn 

(4) , Galium Mollugo (4), Rumex Acetosella (4), Chenopodium album 

(5) , Setaria viridis (5), Holcus lanatus, enthiilst (5), Prunella vulgaris 
(5), Melilotus albus (5) und Agropyron repens (5). 

Claviceps purpurea (4 — 3). 

Probe (europdisch, bdhmisch): Anthemis arvensis (2), Myosotis 
arvensis (2), Lapsana communis (3 — 2), Rumex Acetosella (3), Holcus 
lanatus (3), Agrostis Spica venti (3), Cerastium caespitosurn (3), Poa 
trivialis (3), Stellaria media (4 — 3), Veronica serpyllifolia (4), Viola 
tricolor (4), Spergula arv^ensis (4), Chrysanthemum Leucanthemum 
(5), Ch. maritimum (5), Chenopodium album (5), Trifolium hybri- 
dum (5), Tr. repens (5) und Prunella vulgaris (5). 
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Probe 15 ( eiiropaisch, sdchsisch): Plantago lanceolata (3), Anllie- 
mis arvensis (3), Poa trivialis (4 — 3), Rumex Acetosella (4 — 3), Myo- 
sotis an^ensis (4 — 3), Stellaria media (4), S. graminea (4), Cynosurus 
cristatus (4), Lapsana corninunis (4), Anagallis arvensis (4), Trifo- 
lium repens (4), Tr. pratense (5), Prunella vulgaris (4), Holcus lana- 
tus (4), Viola tricolor (4), Euphrasia officinalis (4), Secale cerealc 
(5), Valerianella dentata (5), Lolium pcrenne (5), Chrysanthemum 
Leucanthemum (5), Ch. maritinnirn (5) und Spergula arvensis (5). 

Probe 16 (europdisch, deuisch): Trifoliuin hybridum (2), Tr. repens 

(3) , Tr. pratense (4), Cirsiuni arvense (2), Rumex Acetosella (3--2), 
Poa nemoralis (3), Camelina microcarpa (3), Plantago lanceolata (3), 
Medicago sativa (4), Chenopodium hybridum (4), Chrysanthemum 
Leucanthemum (4), Melandriuni dioecurn (4), Cynosurus cristatus (5), 
Potentilla recta (5), Lcpidiurn campestre (5) und Viola tricolor <5). 

Probe 17 (europdisch, Luxemburger) : Stellaria graminea (2-1), 
S. media (2), Prunella vulgaris (2—1), Trifolium hybridum (2 — 1), Tr. 
agrarium (3), Tr. repens (4 3). Tr. procumbens (4), Myosotis arven- 

sis (2), Plantago lanceolata (2), P. major (4- 3), l..apsana communis 
(2), Geranium pusillum (2), Rumex Acetosella (3 -2), Chrysanthe- 
mum maritimum (3-2), Ch. Leucanthemum (5), Lolium perenne (3), 
Anthemis arvensis (3), Spergula arvensis (3), Cynosurus cristatus (4), 
Hypochoeris radicata (4), Leontodon autumnalis (4), Galium Mollugo 

(4) , Chenopodium hybridum (4), Silene vulgaris (4), Veronica arven- 
sis (5), Festuca pratensis (5), F. rubra (5), Anthoxanthum odoratuin 

(5) , Viola tricolor (5), Capsella Bursa pasloris (5) und Crepis vi- 
rens (5). 

Probe 18 (osteuropdiscb, polnisch): Rumex Acetosella (2 1), Chry- 

santhemum maritimum (2), Spergula arvensis (2), Myosotis arvensis 
(2), Camelina microcarpa (2), Anagallis arvensis (3), Plantago lan- 
ceolata (4 — 3), Papaver Rhoeas (4), Trifolium filiforme (4), Viola 
tricolor (4), Stellaria media (5), Galium Mollugo (5), Anthemis arven- 
sis (5) und Crepis tectorum (5). 

Probe 19 (osteuropdisch, polnisch): Rumex Acetosella (2—1), Sper- 
gula arvertsis (2), Anthemis arvensis (2), Chrysanthemum maritimum 
(2), Papaver Rhoeas (3—2), Myosotis arven.sis (3—2), Agrostis Spica 
venti (3 — 2), A. alba (3), Poa pratensis (3), P. nemoralis (4), Tri- 
folium repens (3), Tr. procumbens (4), Tr. hybridum (5), StcUa- 
ria graminea (3), Chenopodium album (3), Plantago lanceolata (3), 
P. major (5), Cerastium caespitosum (3), Viola tricolor (3), Came- 
lina microcarpa (4 — 3), Achillea millefolium (4 — 3), Arnoseris mini- 
ma (4), Cardamine pratensis (4), Prunella vulgaris (4), Medicago 
lupulina (5), Crepis tectorum (5), Cirsium arvense (5) und Holcus 
lanatus (5). 

Claviceps purpurea (5). 
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Probe 20 (osteuropaisch, polnisch): Plantago major (2 — 1), P. Ian- 
ccolata (3 2). Trifoliuin hybridiim (2), Tr. pratense (3), Tr. repens 

(3) , Tr. procumbcns (3). AchHlea millefolium (2), Chrysanthemum 

niaritimum (2), Ch. Leuoanthemum (3—2). Barharea^ vulgaris (3 — 2), 
Anthemis arvensis (3—2). A. auslriaca^ (5), Poa pratensis (3 — 2), 
Chenopodium album (3), Fcstuca ovina (3). Agrostis alba (3), A. Spica 
vcnti (3). Sonchus arvensis (3), Cynosurus cristalus (3), Rumex Acc- 
tosella (3). R. crispus (4 -3), Camelina microcarpa (3). Cerastium 
caespitosiim (3). Leonlodon autumiialis (3). Cirsium arvense (3). Viola 
tricolor (3). Prunella vulgaris (3), Galium Mollugo (3), Stellaria gra- 
minea (3), Myosotis arvensis (3), Alopecurus geniciilatus (4 — 3), Ery- 
simum cheiranthoides (4 3), Anagallis ar\*ensis (4—3). Mentha ar- 

vensis (4 - 3). Spergula arvensis (4- 3), Sisymbrium Sophia (4), Cre- 
pis tectorum (4). Deschampsia caespitosa (4). Potentilla argentea (4), 
P. recta (4). Papaver Rhoeas (4). Polygonum mite (4). Lapsana com- 
munis (4), Medicago lupulina (5). Anlhoxanthurn odoratum (5). Hol- 
cus lanatus. enthulst (5), Delphinium Consolida (5). Centaiirea Jacea 
(5), Thlaspi arvense (5), Caruin Carvi (5). Ranunculus acer (5), Lu- 
zula carnpestris (5) und Silene dichotoma (5). 

Claviceps purpurea (4). 

Quarzkdrnchen. 

Probe 21 i skandinavisch, finiiisvh): Harbarea vulgaris (2), Poteii- 
tilla norvcgica (3 2). Rumex Acetosella (3 -2). Deschampsia caespi- 
losa (3 2). Spergula arvensis (3), Festuca rubra (3), Trifolium pra- 
tense (4). Tr. hybridum (4). Agrostis alba (4). Filipendiila Ulmaria 

(4) , Chenopodium album (4), Chrysanthemum maritimmn (4), ('h. 
J.eucanthemum (5), Achillea millefolium (4). Poa trivialis (5). Lap- 
sana communis (5). (ialiiim Mollugo (5), Stellaria media (5) und Ra- 
nunculus repens (5). 

(^aviceps purpurea (5). 

(Quarzkdrnchen. 

Probe 22 (skandinavisch, fiunisch): Rumex Acetosella (2 — 1), 
Agrostis alba (2). Deschampsia caespitosa (2), Chenopodium album 
(3 2), Melandrium dioccuin (3 2). (Chrysanthemum niaritimum (3 
- 2). Trifolium pratense (3). Tr. hybridum (3), Tr. repens (5), Sper- 
gula arvensis (3), Barbarea vulgaris (3), Poa nemoralis (3). P. trivia- 
lis (4), Achillea millefolium (3), A. Ptarinica (5). Leontodon autum- 
nalis (3), Sisymbrium sp. (4—3). Stellaria graminea (4), Agropyron 
repens (4), Galeopsis Ladanum (4), Cerastium caespitosiim (5). Fili- 
pendula Ulmaria (5), Lolium perenne (5). Festuca pratensis (5), An- 
thoxanthum odoratum (5), (daruin Carvi (5), Ranunculus acer (5) und 
Potentilla norvegica (5). 

* Nach der polnischcn Flora von Dr, W. Szafeb, Dr. S. Kulczynski & 
Dr. B. Pawlowsxi ist Anthemis attstriaca in Polen selten; verschleppt aus 
der Tschechei und Dsterreich. 
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Claviceps purpurea (3 — 2). 

Quarzkornchen, graue Erdbrockchen. 

Probe 23 (skandinavisch, finnisch): Agrostis alba (2 — 1), Rumcx 
Acetosella (2—1), Chrysanthemum maritimum (2), Chenopodiura al- 
bum (2), Spergula arvensis (2), Poa nemoralis (3 — 2), Trifolium pra- 
tense (3), Tr. hybridum (4), Filipendula Ulmaria (3), Leontodon 
autumnalis (3), Erysimum cheiranthoides (3), Potentilla norvegica 

(3) , Stellaria graminea (4—3), Achillea Ptarinica (4), A. millefolium 
(5) und Barbarea vulgaris (5). 

Claviceps purpurea (4). 

Dunkelgraue Steinchen. 

Probe 24 (skandinauisch, schwedisch) : Trifoliurn hybridum (2 ~1), 
Tr. repens (5) Prunella vulgaris (2), Chrysanthemum Leucanthemurn 

(4) , Ch. maritimum (5), Lapsana communis (5), Cirsium arvense (5), 
Erysimum cheiranthoides (5), Plantago major (5), Thlaspi arvense 

(5) , Stellaria graminea (5), Barbarea vulgaris (5) und Biimex Aceto- 
sella (5). 

Probe 25 (skandinavisch, schwedisch) : Galium Mollugo (2), Trifo- 
lium hybridum (3 — 2), Tr. pratense (3), Tr. repens (4~ 3), Poa tri- 
vialis (3 — 2), Prunella vulgaris (3), Chrysanthemum Leucanthemurn 

(3) , Ch. maritimum (3), Plantago major (3), Myosotis arvensis (3), 

Spergula arven.sis (3), Stellaria media (3), Rumex Acetosella (4 3), 

Erysimum cheiranthoides (4- -3), Barbarea vulgaris (4), Agrostis alba 

(4) , Cerastium caespitosum (4), Anthemis tinctoria (4). A. arvensis 

(5) , A, (^.otula (5), Achillea millefolium (5), Lapsana communis (5), 
Chenopodium album (5) und Luzula campestris (5). 

Probe 26 (skanditlavisch, schwedisch) : Plantago major (2), P. lan- 
ceolata (5), Trifoliurn hybridum (2), Tr. repcns (2), Tr. pratense (3). 
Galium Mollugo (2), Poa trivialis (3- 2), Erysimum cheiranthoides 
(3 — 2), Chrysanthemum Leucantheinum (3- 2). Ch. maritimum (3), 
Barbarea vulgaris (3 -2), Myosotis arvensis (3~ 2), Chenopodium 
album (3), Achillea millefolium (3), Leontodon autumnalis (3), Pru- 
nella vulgaris (3), Stellaria graminea (3). S. media (5), Rumex Aceto- 
.sella (3), Lapsana communis (4- 3), Agrostis alba (4 — 3). Sinapis ar- 
vensis (4), Spergula arvensis (4), Cirsium arvense (5), Camel ina 
microcarpa (5) und Cerastium caespitosum (5). 

Probe 27 (skandinauisch, schwedisch): Plantago major (2- 1), P. 
lanceolata (4), Trifoliurn hybridum (2 — 1), Tr. pratense (3—2), Tr. 
repens (3), Tr. procumbens (5), Erysimum cheiranthoides (2), Thla.spi 
arvense (2), Barbarea vulgaris (2), Poa trivialis (2), Chrysanthemum 
Leucanthemurn (2), Ch. maritimum (3 — 2), Achillea millefolium (2), 
Prunella vulgaris (3—2), Cerastium caespitosum (3 — 2), Galium Mol- 
lugo (3 — 2), Agrostis alba (3 — 2), Leontodon autumnalis (3 — 2)* 
Stellaria graminea (3-2), S. media (5), Rumex crispus (3—2), R. 
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Acetosella (3)^ Myosotis arvensis (3 — 2), Lapsana communis (3), Cir- 
sium arvense (3), Viola tricolor (3), Chenopodium hybridum (3), Ch. 
album (5), Carum Carvi (4 — 3), Spergula arvensis (4 — 3), Sinapis ar- 
vensis (4), Anthemis linctoria (4), A. arvensis (4), Ranunculus acer 
(4), Festuca rubra (4), Potentilla argentea (4), Dactylis glomerata (5), 
Cynosurus cristatus (5), Alopecurus geniculatus (5), Carduus acan- 
thoides (5), Euphrasin Odontites (5) und Luzula campestris (5). 

Quarzkornchen und schwarze Steinchen. 

Probe 28 (skandinavisch, schwedisch) : Poa trivialis (2), Trifolium 
hybridum (2), Tr. repens (3 — 2), Tr. pratense (3), Chrysanthemum 
maritimum (3 — 2), Ch. Leucanthemum (4—3), Stellaria graminea 

(3) , Prunella vulgaris (3), Plantago major (4 — 3), Rumex Acetosella 
(4- 3), Agrostis alba (4), Lapsana communis (4), Barbarea vulgaris 

(4) , Myosoitis arvensis (4), Lolium perenne (5), Cirsium arvense (5) 
und Galium Mollugo (5). 

Graue Erdbrockchen. 

Probe 29 (skandinavisch, ddnisch): Agrostis alba (2 — 1), Poa tri- 
vialis (2), P. nemoralis (5), Stellaria media (2), Cerastium caespito- 
sum (3), Trifolium repens (3), Tr. hybridum (4 — 3), Myosotis arven- 
sis (4 -3), Plantago lanoeolata (4), Capsella Bursa pastoris (5), Anthe- 
inis arvensis (5) und Agropyron repens (5). 

Claviceps purpurea (2). 

Probe 30 (skandinavisch, ddnisch): Poa trivialis (2), Trifolium hy- 
bridum (3), Tr. repens (5), Myosotis arvensis (3), Phalaris arundina- 
cea (4 3), (!hrysanlhemum maritimum (4), Anthemis arvensis (4), 

Lolium perenne (4), Glyceria fluitans (5), Agrostis alba (5), Alope- 
curus geniculatus (5), Stellaria media (5) und Orastium caespito- 
sum (5). 

Weitere Listen siehe Lit. Xo. 1. Bd. I, S. 101/102 und Xo. 3, C. Ill, 
S. 41. 


18. Alopecurus pratensis L. Wiesenfuchsschwanz. 

Dieses aiisdaiiernde, sehr friih sich entwickelnde, rasch nach- 
trcibende Mali- und Weidegras bevorzugt fcuchten, diingerkraf- 
tigen Boden und ist wiedcrstandsfahig gegen Kalte, Spatfroste 
und lang andauernde Schneebedeckung. Es eignet sich vorziig- 
lich in Mischungen fiir Dauerwiesen und Dauerweiden. 

Saatgut dieser wertvollen und ertragreichen Futterpflanze wird 
hauptsachlich in F i n n 1 a n d und in Neuseeland gesam- 
melt, seltener und nur zur Deckung des Inlandbedarfes auch in 
Holland, Danemark und Deutschland. An der Versorgung des 
Weltmarktes beteiligt sich vor allem Finniand. Aus Neuseeland 
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kommt seit langem nur noch selten Saatgut von Wiesenfuchs- 
schwanz auf den europaischen Markt. 

Der Wiesenfuchsschwanz neuseelandischer Herkunft entwic- 
kelte sich in den Versuchen von Stebler & Volkart rascher als 
der finnische und zeichnete sich aus durch heller griine Farbe. 
Im Ertrag und in der Dauerhaftigkeit iib^rtraf er den finni- 
schen (Lit. No. 98, S. 38/40). Die Neuseelander Saat, 
die besonders durch Anbau in Waldrodungen gewonnen wird, 
ist meist arm an Unkrautern; sie enthalt manchinal ausser we- 
nigen Kornern von Poa praiensis keine andern fremden Samen. 
Oft kommen darin aber auch noch Samen von Alopecunis mijo- 
saroides, Deschampsia caespitosay Anihoxanthum odoratum, Poa 
trivialis, Lolium perenney Festuca rubra, Agrostis alba, Dactylis 
glomerata, Festuca pratensis, Carum Carvi, Chaerefolium silvest- 
re, Ranunculus acer, Sonchus asper, Trifolium praiense, Lolium 
multiflorum, Centaurea Cyanus, Guizotia oleifera, Rumex Ace- 
tosella, /?. Acetosa u. a. m. vor, selten dagegen solche von Agrostis 
Forsteri, eines typisch australischen Grases. 

In Finn land wird der Same des Wiesenfuchsschwanzes 
in der Regel auf Naturwiesen gesammelt. und zwar sowohl in 
Slid-, als auch in Nordfinnland. Die nordfinnische Saat (Vasa- 
lan-) ist im allgemeinen weniger rein als die si'idfinnische (Abo- 
lan-Saat). 

t)ber die Zusammensetzung dcr Unkraulflora des Wicsenfiichs- 
schwanzes finnischer Herkunft geben nachslehende Unter- 
suchungsergebnisse einigen Aufschluss. 

Probe 1: Chaerefolium silvestre (2), Carum Carvi (2), Spergula 
arvensis (2), Poa pratensis (2), P. trivialis (5), Rumex Acetosa (3 2), 
R, Acetosella (3), Ranunculus acer (3—2), Chrysanthemum mariti- 
mum (3 — 2), Phleum pratense (4—3), Festuca rubra (4 — 3), Trifolium 
pratense (4), Tr. hybridura (5), De.schamp.sia caespitosa (4), Avcna 
pubescens (5), Lapsana communis (5), Cinsium arven.se (5), Polygo- 
num lapathifolium (5), Galeopsis Tetrahit (5) und Achillea Ptar- 
mica (5). 

Probe 2: Carum Carvi (2 — 1), Chaerefolium silve.stre (2 — 1), Gly- 
cerin fluitans (2 — 1), Festuca rubra (2 — 1), Avena pubescens (2), 
Deschampsia caespitosa (2), Ranunculus acer (2), R. repens (3— 2)» 
Rumex Acetosa (2), Agropyron repens (2), Poa nemoralis (2), P. tri- 
vialis (3), Anthoxanthum odoratum (4 — 3), Secale cereale (5), Bro- 
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nius hordeaceus (5), Trifoliiim pratense (5), Tr, hybriduin (5), Viola 
tricolor (5), Hieraciiiin iirnbellatum (5) und Polygonum aviculare (5). 

(Iraue Erdkliimpcben. 

Probe 3: Festuca rubra (2 1), Cbaerefolium silvestre (2 1), Gly- 

ceria fluitans (2), Ranunculus acer (2), R. repens (3), Descbampsia 
caespitosa (2), Poa neinoralis (2), Carurn Carvi (2), Rumex Acelosa 

(2) , R. Acetosella (4), Avena pubescens (3—2), Agropyron repens 

(3) , Antboxantburn odoratuin (4), Trifolium repens (4), Rbinantbus 
Oista galli (4), Galeopsis Telrabit (5), Viola tricolor (5) und Avena 
sativa (5). 

Ouarzkorncben. 

Probe 4; Cbaerefolium silvestre (2 1), Cariim Carvi (2 — 1), Gly- 
cerin fluitans (2 1), Agropyron repens (2 1), Descbampsia caespi- 

losa (2), Festuca rubra (2), Avena pubescens (2), A. sativa (4 — 3), 
Poa nernoralis (2), Ranunculus repens (2), R. acer (2), Rumex Ace- 
tosa (2), R. Acetosella (5), Trifolium bybridum (3—2), Tr. pratense 

(4) , Tr. repens (5), Rromus bordeaceiis (4^ — 3), Tblaspi arvense (4), 
(ialeopsis Tetrabit (4), IHdygonuni lapatbifolium (4), Erysimum cbei- 
rantboides (4), Antboxanlbum odoratiim (5), Arrbenatbenim elalius 

(5) , Avena sativa (5), Taraxacum officinale (5), Centaurea sp. (5), 
(]hrysantbeinum maritinuiiri (5), Chenopodium album (.'>), Slellaria 
media (5) und Potcntilla recta (5). 

(iraue und dunkelgraue Krdbrockchen. 

Probe 5: Festuca rubra (2 4), F. pratensij^ (4 3), Poa neinoralis 

(2), P. trivialis (4), Avena pubescens (3 2), C.baerefolium silvestre 
(3 2), Agropyron repens (3 2), Carum Carvi (3 2), Descbampsia 
(aespilosa (3 2), Rumex Acetosa (3), R. Acetosella (3), Ranunculus 

acer (3), Pbleum pratense (3), Bromus bordeaceiis (4 3), Chenopo- 
dium bybridum (4 3), (4irysanthenuim maritimum (4 3), Hieracium 

Pilosella (4), H. umbellatum (5), Aiithoxaiithum odoratuni (5), Avena 
sativa (5), Trifolium pratense (5), Leonlodob autumnalis (5), Tblaspi 
arvense (5), Myosotis arvensis (5) und Triticum aestivum (5), 

Ouarzkorncben, Feldspatstiickcben. 

Probe 6: Poa neinoralis (2), Festuca pratensis (2), F. rubra (2), 
Descbampsia caespitosa (2), Agropyron repens (2), Rumex Acetosa 
(3 -2), R. Acetosella (3), Carum Carvi (3 2), Trifolium bybridum 
(3 2), Cbaerefolium silvestre (3—2), Avena pubescens (3—2), Ra- 
nunculus acer (3), Hieracium Pilosella (4), Antboxanlbum odoratuni 
(4), Filipendula Ulmaria (5), Carex sp. (5). Sinapis arvensis (5), 
Myosotis arvensis (5), Bromus commutatus (5), Spergula arvensis (5), 
Cbenopodiurn album (5), Luzula campestris (5), Potentilla recta (5) 
und Pbleurn pratense (5). 

Ouarzkorncben* rotliche Feldspatstuckcben, graue Erdbrockeben, 

Weitere Listen siebe Lit. No. 1, Bd, I, S. 107. Vgl. ferner Lit. No. 98, 
S. 38/40. 
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19. Trisetum flavescens (L.) PB. Goldhafer. 

Das im Handel kursierende Saatgut dieses sehr beliebten, 
dauerhaften Grases siammt zum grossten Teil aus Siidfrank- 
reich (Puy-de-D6me und Dauphine), zum kleineren Teil aus 
Tirol, Bohmen und P o 1 e n. In den beiden letztgenannten 
Landern und in Deutschland wird Goldhafer auch ziichterisch 
bearbeitet. Gewonnen wird das Handelssaatgut meist als Aus- 
putz aus Knaulgras und Fronienlal, in neuerer Zeit oft auch 
durch feldmassigen Anbau. 

Ats Verunreinigungen treten in dcr Saatware von Goldhafer, 
abgesehen von verschiedenen Unkrautsamen, in der Regel ziein- 
lich viele leichte und laubc Friichte von Daciylis glomerata, 
Arrhenatherum elatius, Holcus lanatus, Anthoxanihum odora- 
iiim u. dgl. m. auf. Der Tiroler Goldhafer ist winter- 
fester als die siidfranzdsische Provenienz und verdient so fur 
hohe Lagen den Vorzug. Sein Saatgut lasst sich bis zu einein 
gewissen Grade schon an der dunkleren Farbe vom siidfranzd- 
sischen untcrscheiden. 

In der Zusainmcnsetzung der Unkrautflora stimmen die er- 
wahnten Provenienzen des Goldhafers in dcr Regel weitgehend 
iiberem, sodass es oft uninoglich ist, die Herkunft des Saatgutes 
dieser Grasart mit ausreichender Sicherheit zu ennitteln. Dies 
wird auch durch die nachstehenden Untersuchungsergebnisse be- 
statigt. Es waren chthalten in 

Probe 1 (franzoshch) : Arrhenatherum elatius (2 — 1), Poa Irivialis 
(2), P. pratensis (4), Avcna pubescens (3 — 2), Aiithoxanthiim odora- 
tum (3), Crepis biennis (3), C. setosa (5), Lolium perenne (5), Caj)- 
sella Bursa pastoris (5), Rumex Acelosa (5) und Sonchus asper (5). 

Probe 2 (franzoaisch) : Avena pubescens (2—1), Arrhenatherum 
elatius (2 — 1), Dactylis glomerata (2), Crepis biennis (2), C. tectorum 
(5), Anthoxanihum odoratum (3), Bromus erectus (4—3), Poa pra- 
tensis (4 — 3), Holcus lanatus (4), Festuca pratensis (4), Lolium pe- 
renne (4), Poa nemoralis (4), Myosotis arvensis (5), Chrysanthemum 
Leiicanthemiim (5), Carum Carvi (5), Medicago lupulina (5), Secale 
cereale (5), Cerastium caespitosum (5), Silene nutans (5) und Papa- 
ver Argemone (5). 

Probe 3 (franzoshch): Avena pubescens (2 — 1), Arrhenatherum 
elatius (2), Festuca pratensis (3 — 2), Poa nemoralis (3), P. pratensis 
(5 — 4), Dactylis glomerata (4 — 3), Bromus erectus (4 — 3), Anthoxan- 
thum odoratum (4), Holcus lanatus (4), Crepis biennis (4), Lapsana 
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communis (5), Chrysanthemum Leucanthemum (5), Sanguisorba mi- 
nar (5), Crepis vesicaria ssp. taraxacifolia (5), Agrostis Spica venti 
(5) und Veronica serpyllifolia (5). 

Probe (Tiroler): Poa trivialis (2 — 1), P. pratensis (4 — 3), Crepis 
biennis (2), Fesluca pratensis (3 — 2), Dactylis glomerata (3), Plan- 
tago lanceolata (3), Chrysanthemum Leucanthemum (4) und Taraxa- 
cum officinale (5). 

Probe 5 (steirisvh) : Dactylis glomerata (2 — 1), Poa trivialis (2), P. 
pratensis (4 3), Festuca pratensis (2), F. rubra (5), Arrhenatherum 

clatius (2), Lolium nuiltiflorum (3 — 2), Ruinex Acetosella (3- 2), H. 
crispus (4), R. Acetosa (5), Trifolium pratense (3 — 2), Tr. hybridum 
(4 -3), Holcus lanatus (3), Myosotis arvensis (4 -3), Mcdicago lupu- 
lina (4), Phleurn pratense (4), Vulpia bronioides (4), Crepis biennis 

(4) , Stellariu graininea (4), Melandrium dioecum (4), Galium Mollugo 

(5) , Capsella Rursa pastoris (5), Avena sativa (5), Anthoxanthum 
odoraturn (5), (’Jirysantheinurn Leucanthemum (5), Plantago lanceo- 
lata (5), Anlhemis arvensis (5), Carex leporina (5) und Taraxacum 
officinale (5). 

Probe 0 (steirischl: Holcus lanatus, enthiilst und uncnthiilst (2 1), 

Plantago lanceolata (2), Dactylis glomerata (2), Anthoxanthum odo- 
ratum (3), (Tirysanthemum Leucanthemum (4), Myosotis arvensis (5) 
und Taraxacum officinale (5). 

Probe 7 (bbhmisch) : Poa trivialis (1), Crepis biennis (2), Dactylis 
glomerata (4), Medicago lupulina (5) und Festuca pratensis (5). 

Probe S (bohmisch) : Poa trivialis (2 1), Festuca rubra genuina 

(2), F. pratensis (3), Vulpia Myuros (3 2), Medicago sativa (4 - 3), 
Agrostis Spica venti (4), Sonchus asper (4), Phleurn pratense (5) und 
Myosotis arvensis (5). 

« 

Probe 9 (ischechisch, von lioznove): Anthemis arvensis (2), Poa tri- 
vialis (3 2), Lolium multiflorum (3- 2), Festuca pratensis (3), Hy- 
pochoeris radicata (3), Holcus lanatus (4), Taraxacum officinale (4), 
Lapsana communis (4), Chrysanthemum Leucanthemum (4), Sonchus 
asper (4), Anthoxanthuni odoraturn (5). Cynosurus cristatus (5), Hie- 
racium sp. (5) und Plantago lanceolata (5). 

Probe 10 (Ischechisch, von Pozndve): Poa trivialis (2), P. pratensis 
(4), Lolium multiflorum (2), Anthemis arvensis (3 — 2), Festuca pra- 
tensis (3 -2), F. rubra (4), Lapsana communis (4— 3). Anthoxanthum 
odoraturn (4), Holcus lanatus (5), Dactylis glomerata (5), Agropyron 
repens (5), Plantago lanceolata (5) und Taraxacum officinale (5). 

Eine Probe Goldhafer westschweizerischer Herkunft enthielt : 

Hypochocris radicata (2—1), Lolium perenne (2), L. multiflorum 
(2), Dactylis glomerata (2), Holcus lanatus (2), Plantago lanceolata 
(2), Anthoxanthuni odoraturn (2), Arrhenathenim elatius (3—2), Ce- 
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rastium cacspitosuni (3 — 2), Trifolium repens (3), Tr. hyhridum (4), 
Tr. pratense (4), Tr. dubium (4), Alopecurus pratensis (4 — 3). Vero- 
nica Tournefortii (4 — 3), Salvia pratensis (4 3), Lotus corniculatus 

(4 — 3), Poa pratensis (4--3), P. trivialis (4 3), Spergula .arvensis 
(5 — 4), Galium Mollugo (5 — 4), Riimex Acelosella (5- 4), R. obtusifo- 
lius (5), AgroStis alba (5), Bromus hordeaceiis (5), Centaurea Cyamis 
(5) und Myosotis arvensis (5). 

Vgl. ferner Lit. No. 1, Bd. I, S. 84. 


20. Festuca pratensis Hudson. Wiesenschwingel. 

Das Handelssaatgut dieses fiir frische, feuchle und nasse Lageii 
sehr geschatzten Mah- und Weidegrases stamint grosstenteils aiis 
Danemark und aus N o r d a m e r i k a ; kleinere Quantita- 
ten liefern Deutschland (besonders Rheinhessen und Schlesien) 
und gelegentlich auch Osteuropa (Russland), Geziichtet ^\’ird 
Wiesenschwingel in Danemark (Lyngby, Tystoftc), Schweden 
(Svalof) und Deutschland (Saalzuchlwirtschaft Lischow hoi 
Neubukow, Mecklenburg; Bayerischc Landessaalzuchtanstalt in 
Weihenstephan u. a. m.). 

Der Wiesenschwingel ainerikanischer Herkunft ist stark deni 
Rostbefall unterworfen und daher von geringerein Anbauwert 
als die europaischen Provenienzen, die unler sich ini grossen und 
ganzen als gleichwertig betrachtet werden konnen. Im Handel 
unterscheidet man deshalb in der Regel nur zwischen Wiesen- 
schwingel europaischer und solchem ainerikanischer Herkunft. 

Der amerikanische Wiesenschwingel zeichnet sich 
moistens aus durch hellere Farbe und kiirzcre Spelzfriichte, 
deren Spitze in der Regel abgeschlagen ist (Druschschaden). Hr 
lasst sich leicht erkennen an der Unkrautflora, die stets Samen 
typisch ainerikanischer Unkrauter aufweist. 

Als Beispiele hierfiir seien folgende Untersuchungsergebnissc 
genannt 

Probe i: Bromus japonicus (2-1), B. hordeaceus (4), Lepidium 
apetalum (2), Rumex crispus (2), R. Acetosella (4), Phleum praten.se 
(3—2), Polygonum Persicaria (4), Plantago aristata (4), Poa com- 
pressa (4), Agrostis alba (4), Melilotu.s albus (5). Teucrium canadensc 
(5), Alopecurus geniculatus (5), Trifolium praten.se (5), Medicago 
sativa (5), Tradescantia Virginiana (5), Veronica serpyllifolia (5) Und 
Spermolepi.s divaricatus (5). 
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Probe 2: Rumex crispiis (2), R. Acelosella (5), Bronius japonicus 

(3) , Plantago aristata (3), Lcpidium virginicum (4 — 3), Trifoliurn pra- 
tcnse (4), Tr. hybridiim (5), Paspalum ciliatifolium (4), Phlcuin pra- 
tcnse (4), Polygonum lapathifolium (4), P. aviculare (5), Agrostis alba 

(4) und Medicago saliva (5). 

Probe 3: Bromus japonicus (2), B. hordeaceiis (4), Poa pratensis 
und wenig P. compressa (3 — 2). Rumex crispus (3), R. Acelosella (4), 
fA'pidium virginicum (3), Planlago arislala (3), Trifolium hybridum 

(3) , Tr. rcpens (4), Tr. pratense (4), Phleum pralense (4), Medicago 
saliva (4). Polenlilla norvegica (4), Selaria ilalica (5), S. viridis (5), 
S. glauca (5), Barbarca vulgaris (5), Geranium carolinianum (5), Carex 
cephalopliora (5) und Paspalum laeve (5). 

Probe 4; Bromus japonicus (2 — 1). B. hordeaceiis (3 -2). Planlago 
arislala (3), Dactylis glomerata (4), Lepidium virginicum (4), Salvia 
lanceolala (5), Rumex crispus (5) und Geranium carolinianum (5). 

Das Saalgul des Wicsenschwingels euro piiisc her Her- 
kunft isl ineislcns von elwas dunklerer Farbe und weniger vorti 
Drusch inilgcnoinmen. Audi finden sich iin europaischen Wic- 
senschwingel niemals Samen lypisch amcrikanischer Unkraulcr. 
wic solche von Plantago aristata^ P. Hiigelii, P. rhodosperma, Le~ 
pidiam virginicum, Lespedeza striata^ Geranium carolinianum 
u. dgl. in. vor. Auch Sanicn von Potentilla norvegica, die in Wic- 
senschwingel ainerikanischer Herkunfl oft auftrclen, sind von 
uns bis jelzt nur ausnahinsweise und in der Regcl nur in geringer 
Menge in finnischem Tiinolhe vorgefunden worden. 

Ober die Zusainniensclzung der Unkraulflora des Wiesen- 
schw’ingels europaischer Herkunfl geben nachstehende Beispiele 
einigen Aufschluss. 

Probe 1 (danisch): Agropyron repens (2 1), Bromus hordcaceus 

(2), Trifolium repens (3). Tr. hybridum (4), Tr. pratense (5), Myo- 
sotis arvensis (4 3), Rumex Acelosella (4), Poa trivialis (4), P. annua 

(4) , Daclylis glomerata (4), Chrysanlhemum marilimum (4), Ch. Leu- 

canthemum (5), Melaiulriurn dioecum (5 4), ("henopodium album 

(5) , Crepis teclorum (5), Taraxacum officinale (5), Ranunculus re- 
pens (5) und Lapsana communis (5). 

Probe 2 (diiniscIO: Agropyron repens (3), Trifoliurn repens (3), Tr. 
hybridum (5). Bromus hordeaceiis (4), Grepis teclorum (5), Leonto- 
don aulumnalis (5), Sinapis arvensis (5) und S. alba (5). 

Probe 3 (danisch): Bromus hordeaceiis (2), Agropyron repens (2). 
Ranunculus acer (3 -2), Holcus lanatus (3), Medicago lupulina (3), 
Gapsella Bursa pasloris (3), Chaerefolium silveslrc (4—3), Trifoliurn 
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repens (4 - 3), Lolium niultiflorum (4), Ruincx obtusifolius (5), She- 
rardia arvensis (5), Poa trivialis (5) und Geranium dlssectum (5). 

Probe 4 (ddnisch): Lolium multiflorum (2), Poa trivialis (2), Agro- 
pyron repens (3), Holcus lanatus (4), Dactylis glomerata (4), Medi- 
cago lupulina (4), Trifolium hybridiim (4), Tr. pralense (5), Tr. re- 
pens (5), Bromus hordeaceus (4), Chaerefolium silveslrc (4), Ranun- 
culus repens (4), Centaurea Cyanus (4), Hypochoeris radicata (4), 
Anthemis arvensis (4), Arrhenathenim elatius, entspelzl (5), Alope- 
curus geniculatus (5) und Veronica Tournefortii (5). 

Probe 5 (sieirisch): Trifolium repens (3~-2). Poa trivialis (3- 2), 
Plantago lanceolata (3 — 2), Medicago lupulina (3), Anthemis arvensis 

(3) , Rumex Acetosella (3), R. crispus (4 — 3), Ranunculus repens (4 
— 3), Bromus hordeaceus (4~3), Prunella vulgaris (4), Myosotis 
arvensis (4), Avena sativa (5), Dactylis glomerata (5), Holcus lanatus 
ib), Alopecurus geniculatus (5), Agrostis alba (5), Geranium columbi- 
num (5), Sonchus arvensis (5) und Chenopodium album (5). 

Probe (} (baliisch): Dactylis glomerata (2- 1), Poa trivialis (2)» 
Anthoxanthum odoratum (2), Bromus hordeaceus (2), B. commutatus 
(5—4), Ranunculus acer (3- 2), R. repens (4 3), Agropyron repens 

(3—2), Trifolium hybridiim (3), Tr. repens (3), Tr. pratense (5). Me- 
dicago lupulina (3), Agrostis Spica vent! (4 3)» Linum usitatissimum 

(4) , Lolium multiflorum (4), Alopecurus geniculatus (4), A. praten- 
sis (5), Myosotis arvensis (4), Carum Carvi (4), Rumex Acetosella (4). 
R. Acetosa (5), Festuca rubra (5 4), Sccale cereale (5- 4). Holcus 
lanatus (5), Lapsana communis (5). Lotus corniculatus (5), Carex sp. 

(5) , Anthemis arvensis (5), Chenopodium album (5), Setaria viridis 
(5), Centaurea Cyanus (5) und Allium sp. (5). 

Probe 7 (franzdsisch): Bromus hordeaceus (2), Dactylis glomerata 
(2), Lolium multiflorum (2), L. remotum (4 -3), Trifolium repens 
(4 — 3), Tr. dubium (4 3), Tr. hybridiim (4), Poa trivialis (4 3), 

P. annua (4), Carum Carvi (4), Centaurea Cyanus (4), Agropyron re- 
pens (4), Alopecurus geniculatus (5), Hordeum distichon (5), Arrhena- 
therum elatius (5), Lapsana communis (5), Myosotis arvensis (5). 
(Chaerefolium silvestre (5) und Anthemis arvensis (5). 

Probe 8 (osteuropdisch) : Veronica Tournefortii (3- 2), V. arven- 
sis (3), Stellaria media (3), Poa trivialis (3), (Capsella Bursa pasioris 
(4- 3), Taraxacum officinale (4 — 3), Medicago sativa (4), Plantago 
lanceolata (4), Bromus hordeaceus (4), Dactylis glomerata (4), Myo- 
sotis arvensis (4), Chenopodium album (5), (Ch. polyspernium (5), 
Festuca rubra van genuina (5) und Trilicura aestivum (5). 

Die russischen Herkunfte lassen sich ineist schon an ihrem 
Gehalt an Schwarzerde erkennen. 

Weitere Listen siehe Lit. No. 1, Bd. I, S. 75/76; No. 75 und No. 35, 
Vol. 6, S. 11/12. Vgl. ferner Lit. No. 98, S. 36/38. 
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21. Festuca arundinacea Schreb. Rohrschwingel. 

Der im Handel kursierende Samen dieser dem Wiesenschwingel 
in jcder Beziehung sehr nahestehenden, jedoch robusteren Gras- 
art stammt hauptsachlich aus Holland, Westdeutsch- 
1 a n d und Neuseeland. Die Spelzfrucht des Rohrschwin- 
gels ist der des Wiesenschwingels sehr ahnlich, im allgemeinen 
aber etwas grosser und mit langer ausgezogener Spitze, die meist 
in einer kurzen Granne endigt. Hinsichtlich Grosse und Farhe 
machen sich beim Rohrschwingel je nach Hcrkunft sehr auffal- 
lende Unterschiede geltend. So zeichnet sich der auf dem curo- 
paischen Markt sellen mchr vorkoinmende n e ii s e c 1 a n d i- 
s c h e Rohrschwingel durch grosse Samen, lange Slielchen und 
rbtlich-gelbe Farbe aus, wahrend der Rohrschwingel aus West- 
(ieutschland und aus Holland dunkler und kleinkorniger, oft 
sugar nur unmerklich grosser als Wiesenschwingel ist. 

In Saatgutproben von Rohrschwingel euro p ii i s c h c r 
Proven ienz fan den wir vor 

Probe 1 ( holl(indisch) : Alopecurus inyosuroidcs (2), l-oliuiii nud- 
tifloruin (2), Bronius arvensis (2), R. hordeaceus (3 - 2), H. comnui- 
tatiis (5), Ranunculus repens (4—3), Poa trivialis (4), P. annua (4), 
A«roj)yron repens (4), Anlhemis arvensis (4), Trifolium repens (5), 
Tr. pratense (5), Dactylis glomerata (5), Medicago lupulina (5), 
Huniex Acetosella (5), Lapsana communis (5), Plantago lanceolata 
(5), Prunella vulgaris (5) und Orastium caespilosum (5). 

Probe 2 ( holldndisch) : Riimex crispus (2 1), R. Acetosella (4), 

Oepis biennis (2), Dactylis glomerata <3 — 2), Plantago lanceolata (3), 
Hrassica Rapa campestris (3), Poa trivialis (3), Chrysanthemum Leu- 
canthcrnum (4- 3), Ch. maritirnum (5), Ranunculus acer (4), Silene 
vulgaris (4), Cirsium arvense (4), Trifolium pratense (4), Tr. agra- 
rium (5), Medicago lupulina (4), Sonchus arvensis (4), Galium Mol- 
lugo (5), Picris hicracioides (5), Lepidium campestre (5), Polygo- 
num Convolvulus (5), Holcus lanatus (5), Bromiis commutatus (5), 
Carex riparia (5), Melilotus albus (5) und Knautia arvensis (5). 

Probe 3 (holldndisch) : Agropyron repens (4), Arrhenatheruin ela- 
lius (4), Dactylis glomerata (4), Carum Garvi (4), Chaerefolium sil- 
vestre (5), Holcus lanatus (5), Ranunculus acer (5), Sonchus asper 
(5), Papavcr dubiuni (5), Polygonum avicularc (5), Rumex Acetosa 
(5), Poa trivialis (5), Anthoxanthum odoralura (5), Genista tinctoria 
(5), Cerastium caespitosum (5), Carex paniculata (5), Bromus com- 
mutatus (5) und B. hordeaceus (5). 
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Probe 4 (deutsch): Dactylis gloinerata (2), Brassica Rapa cainpest- 
ris (3), Poa trivialis (3), Filipendiila Ulmaria (4 — 3), Bromiis cornmu- 
tatus (4), Agropyron repens (4) und Galium Aparine (5). 

Probe 5 (deutsch): Trifolium repens (3), Dactylis gloinerata (3), Si- 
napis arvensis (3), Crepis biennis (3), Bromus sterilis (3), B. commu- 
tatus (4 — 3), Festuca pratensis (4 — 3), Chenopodium album (4), Cir- 
sium arrense (4), Rumex crispus (4), Avena fatua (5), Poa trivialis 
(5), Silene vulgaris (5) und Sonchus asper (5). 

Probe 6 (deutsch): Dactylis glomerata (3 — 2), Crepis biennis (3), 
Poa trivialis (4 — 3), Holcus lanatus (4 — 3), Bromus commutatus (4), 
B. sterilis (5 — 4), Arrhenatherum datius (4), Alopecurus myosuroidcs 
(4) und Chrysanthemum Leucantheinum (5). 

Probe 7 (osteuropdisch): Medicago sativa (2), Stellaria media (2), 
Veronica Tournefortii (3), Salvia verticillata (3), Festuca pratensis 
(4 -^3), Poa pratensis (4 3), P. trivialis (4), Taraxacum officinale 

(4—3), Agropyron repens (4 —3), (ieraniurn molle (4), Rumex cris- 
pus (4), Bromus hordeaceus (4), Medicago lupiilina (4), Cerastium 
caespitosum (4), Plantago lanceolata (4), Triticum aestiviim (5), Nc- 
peta cataria (5), Delphinium Consolida (5), Sherardia arvensis (5), 
Myosotis arvensis (5) und Anagallis arvensis (5). 

Weiterc Listen siehe Lit. No. 1, Bd. II, S. 30/31. 

22. Festuca rubra L. Rotschwingel (Roter Schwingel). 

Vom praktischen Standpunkl aus belrachlet, lassen sich die 
zahlreichen Forinen und Rassen des Rotschwingels in zwei Grup- 
pen zusammenfa^sen: 

1. Der dichtrasige Rotschwingel {Festuca 
rubra L. ssp. fallax [Thuill.l Hackel), ein horstbildendes, zur 
Kultur wenig geeignetes Untergras und 

2. der kriechende Rotschwingel {Festuca rubra 
L. ssp. genuina Hackel), der unterirdisch kriechende Auslaufer 
treibt und einen gleichmassigen, geschlossenen Rasen hildet. 
Diese Unterart eignet sich vorzuglich fiir Dauerwiesen und Wei- 
den, sowde zur Anlage von Gartenrasen. 

An der Versorgung dcs Weltmarktes mit Sauien des Rot- 
schwingels beteiligen sich in neuerer Zeit besonders die T s c h e- 
choslovakei, Ungarn, Polen, Danemark, 
Deutschland und N e u s e e I a n d. Gewonneii wird 
dieses Saatgut durch feldmassigen Anbau und durch Sammeln 
an Waldrandern, in Waldlichtungen etc. 
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Die Waldsaaten stammen meistens aus Mttel- und Silddeutsch- 
land und enthalten als Verunreinigung in wechselnden Mengen 
stets Festuca ovina, oft auch Festuca h^erophylla, ferner De- 
schampsia flexuosa, D. caespitosq, Holcus mollis^ H, lanatus, 
Sieglingia decumbens, Briza media, Anthoxanthum odoratum, 
Dactylis glomerata, Ranunculus repens, Agrostis alba, Hieracium 
sp., Juncus compressus, Carex leporina, C. silvatica, C. pallescens, 
Luzula silvatica u. a. m. 

Der seit Beginn unseres Jahrhunderts unter der Bezeichnung 
»Chewings Fescue» regehnassig in den Handel kommende Rol- 
schwingelsamen neuseelandischer Herkunft hat sich 
in den an unscrer Anstalt durchgefiihrten Kultur- und Orien- 
tierungsversuchen stets als Samen der dichtrasigen Abart» Festuca 
rubra L. ssp. fallax (Thuill.) Hackel, erwiesen. Ihm haften alle 
Nachteile der dichtrasigen Abart an. Er bildet nie Auslaufer und 
entwickeit sich langsam; zudem verliert sein Saatgut manchmal 
schon im erstcn Jahr, haufig aber im zweiten plotzlich, und zwar 
ineist wahrend der Saalkampagne, die Keimfahigkeit fast voll- 
stiindig, was dcm Handel oft grosse Unannehmlichkeiten ver- 
ursacht. 

Im Gegensatz zur dculschen Waldsaat ist der neuscelandischc 
Rolschwingel immer sortenrein und nie init Samen des Schaf- 
schwingels oder des vcrschiedenblattrigen Schwingels vermischt. 
Treue Begleitarten der Neuseelandersaat sind vor allem : Hypo- 
choeris radicata, Anthoxanthum odoratum, Cynosurus cristatus, 
Lolium perenne und Dactylis glomerata. Von lypischen Vertre- 
tern der ncuseelandischen Flora finden sich darin hin und wieder 
Agrostis avenoides und Danthonia pilosa vor. 

Die ziichterischc Bearbeitung des kriechendcn Rot- 
schwingels hat in verschiedenen Landern mit gutem Erfolg ein- 
gesetzt. In der Tschechoslovakei, in Deutschland, in Danemark, 
sowie in Polen und Ungarn werden vom Nachbau bewahrter 
Zuchten bereits erhebliche Mengen Saatgut fiir die Versorgung 
des internationalen Handels gewonnen, sodass dieser Nachbau 
nun den europaischen Markt beherrscht. Die deutschen Wald- 
saaten und der neuseeiandische Rotschwingel treten immer mehr 
in den Hintergrund. 


24 
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Cber die Zusammensetzung der Unkrautflora der wichtigsten 
Herkiinfte des Rotschwingelsaatgutes geben nachstehende Unter* 
suchungsergebnisse naheren Aufschluss. 

Probe 1 (mitieleuropdhehy ddnisck): Agropyron repens (2 — 1)» 
Broraus hordeaceus (2), Daucus Carota (3 — 2), Centaurea Cyanus (3)» 
Poa pratensis (3), Lolium perenne (4), Trifolium repens (4), Carum 
Carvi (4), Sherardia arvensis (4), Anthemis arvensis (4), Sonchus 
asper (4), Crepis tectonim (4), Ranunculus repens (5) und Chrysan- 
themum Leucanthemum (5). 

Probe 2 (mitleleiiropdhch, danisch) : Agropyron repens (2), Cen- 
taurea Cyanus (4 — 3), Sonchus asper (4—3), Medicago lupulina (4), 
Rumex Acelosella (4), Plantago lanceolata (4), Cerastium caespitosum 
(4), Lolium multiflorum (5), Poa trivialis (5), Agrostis alba (5), Lotus 
corniculatus (5), Ranunculus repens (5), Capsella Bursa pastoris (5), 
Sherardia arvensis (5) und Polygonum aviculare (5). 

Probe 3 (holldndisch) : Rumex Acetosella (2 — 1), Anthemis arvensis 
(2 — 1), Papaver sornniferum (2), Carum Carvi (3 — 2), Trifolium re- 
pens (3), Chenopodium album (3), Lolium multiflorum (3), Poa tri- 
vialis (4 — 3), P. nemoralis (4), Medicago lupulina (4), Agropyron re- 
pens (4), Agrostis Spica venti (4), Sinapis alba (5), S. anensis (5), 
Lotus corniculatus (5), Sclcranthus perennis (5), Ranunculus acer (;>) 
und Cardaraine pratensis (5). 

Ouarzkornchen, graurotliche Steinchen. 

Probe 4 (holldndisch) : Lolium multiflorum (2), Alopecurus inyosu- 
roides (2), Poa pratensis (4-~3). P. annua (5), Broinus hordeaceus 
(4 — 3), B. ereclus (4 — 3), Myosotis arvensis (4- 3), Taraxacum offi- 
cinale (4 — 3), Brassica Napus (5), Holcus lanatus, unenthiilst (5), 
Geranium molle (5), Polygonum aviculare (5) und P. lapathifo- 
lium (5). 

Claviceps purpurea (3). 

Probe 5 (niitteleuropdisch, deutsch ^Origiiwl Steimicheri^) : Ara- 
bidopsis Thaliana (3 — 2), Festuca pratensis (4), Anthemis arvensis 
(4), Agropyron repens (5), Broinus hordeaceus (5), Phalaris arundi- 
nacea (5), Trifolium pratense (5), Medicago lupulina (5), Daucus Ca- 
rota (5) und Carex muricata (5). 

Braune Erdbrockchen, Stacheln von Cirsium arvense. 

Probe 6 (miiteleuropdisch, deutsch): Festuca pratensis (3), Poa 
annua (3), Agrostis Spica venti (4), Chenopodium hybridum (4) und 
Bromus hordeaceus (5). 

Claviceps purpurea (5). 

Quarzkornchen, graue Erdbrockchen und Stacheln von Cirsium ar- 
vense. 
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Probe 7 (mitteleuropdisch, deutsch): Agrostis Spica venti (5), Chry- 
santhemum maritimurn (5), Anthemis arvensis (5), Cardarnine pra- 
tensis (5) iind Myosotis arvensis (5). 

Claviceps purpurea (3). 

Probe H (initteleuropdisch, deutsch): Lolium pcrenne (3), Agropy- 
ron repens (4), Dactylis glomerata (5), Bromus hordeaceus (5), Crepis 
biennis (5), Plantago lanceolata (5), Poa annua (5) iind Ranunculus 
acer (5). 

Probe 9 (mifteleuropdisch, tschechisch) : Poa Irivialis (2~~1), P. 
pratensis (2), P. nemoralis (2), Anthemis arvensis (2 — 1), Lolium 
perenne (2-~l)» Medicago lupulina (2--1), Rumex crispus (2 — 1), R. 
Acetosella (4), Trifolium repens (2), Tr. procumbens (3), Tr. hybri- 
dum (3), Tr. agrarium (5), Vicia hirsiita (2), V. tetrasperma (2), Vulpia 
bromoides (3 2), Myosotis ar\’ensis (3 — 2), (llhrysanlhemum mariti- 

inum (3--2), Holcus lanatus (3 -2), Trisetum flavescens (3), Plantago 
lanceolata (3), Valerianella dentata (3), Stellaria media (3), (]ynosu- 
rus cristalus (4 3), Alopecurus geniculatus (4 3), (^entaurea Cyanus 

(4) , Agrostis Spica venti (4), A. alba (5), Lapsana communis (4), 
Thlaspi arvense (4), Festuca ovina (5), Agropyron repens (5). Bro- 
mus hordeaceus (5), B. arvensis (5), (’.arum (^arvi (5) und Arenaria 
serpyllifolia (5). 

Probe 10 ( mitteleuropdisch, ischechisch) : Lolium perenne (2), Ru- 
mex obtusifolius (3), llyimchoeris radicata (4- 3), Lapsana commu- 
nis (4 - 3), Poa trivial is (4 3), Agropyron repens (4), (’entaurea (^ya- 

nus (4). Anthemis arvensis (4), Ranunculus arvensis (4), Arrhenalhe- 
rum elatius (;>), Anthoxanthum odoratum (5), Medicago lupulina (5), 
Vicia angiislifolia (5), (ieranium disseclum (5), Taraxacum officinale 

(5) , Plantago lanceolata (5), (’erastium caespitosum (5) und Luzula 
cam pest ris (5). 

Probe It ( mitteleuropidscb, Ischechisch) : Medicago lupulina (2), 
Festuca pratensis (3 2), Rumex crispus (3 2), Poa pratensis (3), 

P. trivialis (3), P. serotina (5), Lolium multiflorum (4), Brassica Rapa 
(4), Anthemis arvensis (4), Bromus hordeaceus (a), (ieranium dis- 
seclum (5), (i. pusillum (5), Valerianella dentata (5), Veronica arven- 
sis (5), Trisetum flavescens (a), Myosotis arvensis (5) und Trifolium 
procumbens (5). 

Probe 12 (mitielenropdisch, tschechisch) : Trisetum flavescens (2), 
Daueus (^arota (2), Lolium perenne (3™ 2), Festuca pratensis (3 — 2), 
Poa pratensis (3), P. Irivialis (4), P. nemoralis (4), Trifolium pra- 
tense (4— 3), Tr. repens (5). Medicago lupulina (4 — 3), Vicia hirsuta 
(4 — 3), Chenopodium hybridum (4- 3), Holcus lanatus (4), De- 
schampsia caespitosa (5), Aira caryophyllea (5), Chrysanthemum ma- 
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ritimum (5), Plantago laiiceolata (5), P. major (5), Papaver somnife- 
rum (5) und Myosotis arvensis (5). 

Quarzkornchen, graubraune Erdklurapchen. 

Probe IS (mitteleuropdisch, tschechisch) : Poa pralensis (2 — 1), P. 
trivialis (3 — 2), Lollurn perenne (2), F'estuca pratensis (2), Lapsana 
communis (3 — 2), Trisetum flavescens (3), Agropyron repens (4—3), 
Anthemis arvensis (4), Scleranthus perennis (4), Dactylis glomerata 
(5), Carum Carvi (5), Rumex Acetosella (5) und Crepis biennis (5), 

Probe 74 (mitteleuropdisch, tschechisch) : Lolium perenne (2 — 1), 
Poa trivialis (3 — 2), P. nemoralis (3), P. pratensis (4 — 3), Lapsana 
communis (3 — 2), Cynosunis crislatiis (3), Anthemis arvensis (3), 
Agrostis Spica venli (3), Festiica pratensis (4 — 3), Taraxacum offi- 
cinale (4), Plantago lanceolata (4). Holcus lanatus, enthiilst (4), Tri- 
folium repens (5), Dactylis glomerata (5) und Hypochoeris radi- 
cata (5). 

Probe 15 (osteuropdisch, polnisch): Lolium perenne (2), Ornitho- 
pus sativus (2), Agropyron repens (3), Carum (3arvi (3), Dactylis glo- 
merata (3). Anthemis arvensis (3), Centaurea (^yanus (3), Ontaurea 
sp. (5), Bromus hordeaceus (4 -3), Lathyrus pratensis (4 — 3), Vicia 
angustifolia (4), Secale cereale (4), Trifolium repens (4), Tr. pratense 
(5), Polygonum aviculare (4), P. lapathifolium (5), Ranunculus acer 

(4) , Festuca pratensis (5), F. heterophylla (5), Panicurn Ous galli 

(5) und Plantago lanceolata (5). 

Claviceps purpurea (4). 

Gelbliche und rotliche (juarzkornchen. 

Probe to (osieuropdisch, iwgarisch) : Ranunculus repens (3), Medi- 
cago lupulina (3), Bromus hordeaceus (4), B. cornmutatus (4). B. ar- 
vensis (4), B. sterilis (4), Panicurn miliaceum alburn (4), Thiaspi 
arvense (5), Setaria glauca (5), Chenopodium album (5), Lolium pe- 
renne (5), Galium Mollugo (5), Myosotis arvensis (5) und Trifolium 
repens (5). 

Graiie Erdkliimpchen. 

Probe 11 (osieuropdisch, imgarisch) : Lolium perenne (3-2), Me- 
dicago lupulina (3- 2), Bromus hordeaceus (3), B. arvensis (5), B. 
sterilis (5), Trifolium incarnatum (3), Tr. repens (5 — 4), Tr. liybri- 
dum (5), Myosotis arvensis (4), Papaver sornniferum (4), Ranuncu- 
lus repens (4), Carum Car\'i (5 — 4), Vicia tetrasperma (5), Secale 
cereale (5), Triticum aestivum (5), Sinapis arvensis (5), Viola trico- 
lor (5), Setaria italica (5) und Polygonum aviculare (5). 

Probe 18 (osieuropdisch, ungarisch): Ranunculus repens (4 — 3), R. 
acer (4), R. Sardous (5 — 4), Setaria glauca (4 — 3), Bromus hordea- 
ceus (4), Agropyron repens (4), Anthemis arvensis (4), Rumex Aceto- 
sella (4), Poa pratensis (4), P. trivialis (4), Prunella vulgaris (4), Lo- 
lium perenne (4), Plantago lanceolata (5 — 4), Crepis tectorum (5 — 4), 
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Panicuni Ous galli (5), Medicago lupulina (5), Polygonum Persicaria 
(5), Trifolium dubium (5), Tr. incarnatum (5), Tr. repens (5), Bras- 
sica Rapa (5), Linaria Elatine (5), Hordeum vulgare (5), Scleranthus 
perennis (5), Anthoxanthum odoratum (5), Myosotis arvensis (5) und 
Alopecurus geniculatus (5). 

Probe 19 (osteuropdisch, mmariach) : Medicago lupulina (3), Rese- 
da lutea (4), Bromus hordeaceus (4), B. sterilis (4), B. erectus (4), 
Agropyron repens (4), Scleranthus perennis (4), Lolium perenne (5 

-4), Carex sp. (5), Trifolium pratense (5), Rumex Acetosella (5), 
("annabis sativa (5), Lilhospermum arvense (5), Plantago lanceolala 
(5)» Thlaspi arvense (5), Galium Mollugo (5), Ajuga Chamaepitys (5), 
Panicuin miliaceuni album (5), P. miliaceum sanguineum (5), Rhi- 
nanthus Alectorolophus (5), Chenopodium album (5), Melilotus albus 
(5) und Ranunculus acer (5). 

Schwarze Erdklumpchen. 

Probe 20 (osteuropdisch, ungarisch) : Lolium imiltiflorum (2 — 1), 
Reseda lutea (3 — 2), Ranunculus sardous (3), Anthemis arvensis (3), 
Rumex Acetosella (3), Satureia Acinos (3). Festuca pratensis (4 3), 

Agropyron repens (4 -3), Chrysanthemum maritimum (4—3), Trifo- 
lium procumbens (4 3), Tr. repens (4), Tr. incarnatum (5), Tr. stria- 

tum (5)» Medicago lupulina (4), Lappula echinata (4), Polygonum 
Convolvulus (4), I\ aviculare (4), Sisymbrium officinale (4), Poa pra- 
tensis (5), Phleum pratense (5), Ajuga Chamaepitys (5), Lamium 
amplexicaule (5), Carduus nutans (5), Plantago lanceolata (5), Vicia 
lathy roides (5)» Amarantus Blitum (5), Stellaria media (5) und Che- 
nopodium hybridum (5). 

Claviceps purpurea (5). 

Probe 21 (neuseeldiuiisch) : Hypochoeris radicata (2 —1), Anthoxan- 
thuni odoratum (3~ 2), Bromus hordeaceus, enlspelzt (3 -2), Lolium 
perenne (3), Agrostis avenoides (3), Cynosurus cristatus (4) und 
A vena sativa (5), 

Probe 22 ( iienseeUhidisch) : Lolium perenne (2), Hypochoeris radi- 
cata (2), Anthoxanthum odoratum (3 - 2), Cynosurus cristatus (3), 
Plantago lanceolata (4), Dactylis glomerata (4), Holcus lanatus (5), 
Alopecurus geniculatus (5), Vulpia bromoides (5) und Cirsium lan- 
ceolatiim (5). 

Probe 23 (neuseeldndisch) : Hypochoeris radicata (2--1), Lolium 
perenne (2), Anthoxanthum odoratum (3), Cynosurus cristatus (3), 
Bromus hordeaceus (3), Rumex Acetosella (4 — 3), Dactylis glomerata 
(4 — 3), Alopecurus geniculatus (5 — 4), Agrostis avenoides (5), Glyce- 
ria fluitans (5) und Plantago lanceolata (5). 

Probe 24 (neuseeldndisch): Hypochoeris radicata (2 — 1), Lolium 
perenne (2), Anthoxanthum odoratum (2), Dactylis glomerata (3 — 2), 



374 


Trifoliura repens (4 — 3), Cynosurus cristatus (4) luid Danthonia pi- 
losa (5). 

Probe 25 (neuseeldndisch) : Lolium perenne (2 — 1), Cynosurus cri- 
status (2), Hypochoeris radicata (2), Anthoxanthum odoratum (2), 
Dactylis glomerata (2), Trifoliura hybridum (4—3), Tr. repens (4), Tr. 
agrariuin (5), Thrincia hirta (4 — 3) und Cerastiura caespitosuin (4). 

Weitere Listen siehe Lit. No. 1, Bd. IL S. 50 und No. 35, Vol. 6, 
.S. 14/17. 


23. Festuca ovina L. Schaftschwingel. 

Diese horstbildende, niinderwertige Grasart stellt sehr geringe 
Anspruche an den Boden, ist dauerhaft und ertragt Trockenheil 
und Diirre sehr gut. Sie ist ein willkommener Liickenbiisser auf 
schlechten Boden, wo bessere und ergiebigere Graser nicht inehr 
gedeihen. Hier liefert der Schafschwingel eine, wenn auch nicht 
hervorragende, so doch noch brauchbare Schafweide. Auf bessc- 
rem Boden ist seine Verwendung zu Futterzwecken nicht emp- 
fehlenswert. 

Wildwachsend tritt diese Grasart in einer grossen Anzahl, zum 
Teil sehr stark voneinander abweichenden Varietaten auf. Die 
wichtigsten davon sind der h a r 1 1 i c h c {Festuca ovina L. ssp. 
duriuscula [L,] Koch), der gem ein c oder echle {Festuca 
ovina L. ssp. vulgaris Koch) und der feinblaltrige (Fes- 
tuca ovina h, fisp. capillata [Lam,] Hackel) Schafschwingel. Von 
diesen drei Abarten, von denen Saalgut im Handel erhaltlich ist. 
spielt dcr hartliche Schafschwingel die wich- 
tigste Rolle. Sein Same lasst sich nur schwer (vergl. Lit. No. 1, 
Bd. II, S. 39/40 u. 49/50)1 von manchen Rotschwingelrassen un- 


' Vgl, ferner: Leendertz, Ir. K., Het herkennen van Festuca ovina L, cn 
Festuca rubra L. Verslagen van Landbouwkundigc. Onderzoekingen der Rijks- 
landbouwprocfstations 1924, Nr, XXIX, S. 201 — 205. — Schindler, J., Zur 
Unterscheidung des HotschwingeLs vom Schafschwingel bel der Saatgutkon- 
trolle. Fortschritte der Landwirtschaft, Bd. 1, S. 11 — 17 (Verlag Springer, 
Berlin 1926). — Merl, E. M., Die Prttfung von Rotschwingelsaatgut auf Echt- 
heit. Praktische Blotter fiir Pflanzenbau und Pflanzenschutz 1926, III. Jg», 
S. 273 — 287. — Ufbr, Max, Die Unterscheidung von Rot- und Schafschwingel. 
Fortschritte der Landwirtschaft, Bd. 2, S. 798 — 806 (Verlag Springer* Berlin 
1927). — Radeloff, H., Zur Unterscheidung der SpelzfrOchte unscrer wich- 
tigsten Festuca- und Poa-Arten unter besonderer Beiilcksichtigung ihrer 
Mikroskopie. Mitt I. V. f. S., Heft No. 11, 1930 (Litt No. 3, 3 [No. 11—12], 
S. 1—99). 
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terscheiden und wird oft an deren Stelle geliefert oder zur 
Streckung der wertvollen Festuca rubra verwendet. 

Der im Handel kursierende Samen von Festuca ovina ssp. 
duriuscula stamint grosstenteils aus Deutschland (Mecklenburg, 
Pommern, Brandenburg). Diese norddeutschen Saaten sind be- 
sonders charakterisiert durch ihren Gehalt an Samen von Orni- 
thopus perpusilluSy Spergula arvensisy Vida lathyroidesy Juncus 
squarrosuSy Agrostis Spica uenti, Aira cargophglleay Scleranthus 
perennis und anderer Unkrauter des Sandbodcns. 

Wie sich der Unkrautbesatz des Saatgutes von Festuca ovina 
ssp. duriuscula im allgemeinen zusammcnsetzt, ist aus folgcnden 
Untersuchungsergebnissen ersichtlich. 

Probe t (deiitsch): Deschampsia flexuosa (2), Poa nemoralis (3 — 2), 
Oriiithopus perpusillus (3 — 2), Festuca ovina ssp. capillata (3 — 2), 
Liizula campeslris (3- 2), Rumex Acetosella (3), Dactylis glomerata 

(3), Hieracium levigatum (3), Bromus sterilis (3), Galium silvaticum 

(3) , Holcus mollis (4- 3), H. lanatus (5), Anthoxanthum odoratum 

<4 3), Aira caryophyllea (4 — 3), Agrostis alba (4), Carex leporina 

(4) , (]. silvatica (4), C. nuiricala (5), Sieglingia deciimbens (4), Ix>- 
lium perenne (4), Cynosurus cristatus (4), Anthemis arvensis (4), 
Hypochoeris radicala (4), Hrachypodium silvaticum (5), Arrhenathe- 
rum elatius (5), Alopecurus myosuroidcs (5) und Agropyron re- 
pens (5). 

Probe 2 (deatschf: Humox Acetosella (2), Holcus lanatus (3), Bro- 
mus hordeacciis (3), I.olium multiflorum (4 - 3), Molinia coeriilea 
(4 3), Medicago lupulina (4), Trifolium dubium (5), Vicia telrasper- 

ma (5), Chenopodium bybridum (5), Polygonum aviciilare (5) und 
Centaiirea (^yanus (5). 

('laviceps purpurea auf Molinia (4), 

Probe 3 (deutsch): Bromus hordeaceus (2 1), B. sterilis (3), H. 

rarnosus (5), Ornitliopiis perpusillus (2— 1), Lolium perenne (3), Cen- 
taurca Cyaiius (4), Satureia Acinos (4), Aira caryophyllea (4), An- 
thoxanlhum odoratum (4), Holcus lanatus (5), Hieracium levigatum 

(5) , Chaerefolium silvestre (5), Scleranthus perennis (5), Vicia lalhy- 
roides (5), Plantago lanceolata (5) und Euphorbia Ksula (5). 

Weniger haufig als der harlliche Schafschwingel kommt im 
Handel der c c h t e Schafschwingel {Festuca ovina ssp. 
vulgaris) vor, Er wird hauptsachlich als Waldsaat in Mittel- 
deutsehlaiid gewonnen und weist im wesentlichen die gleichen 
Verunreinigungen auf wie Festuca ovina ssp. duriuscula. 
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In gartnerischen Kreisen sehr gesucht sind die Samen des zur 
Berasung schattiger Parks gerne verwendeten feinblattri- 
gen Schafschwingels {Festuca ovina ssp. capillata). Das Saal- 
gut dieser Unterart stammt in der Hauptsache aus Mittel- und 
W estdeutschland . 

Die Unkrautflora der beiden letztgenannten Arten setzt sich 
im aitgemeinen wie folgt zusammen. 

a) Festuca ovina L. ssp. vulgaris Koch. 

Probe 1 (deutsch): Deschampsia flexuosa (2), Ornilhopus perpusil- 
lus (3 — 2), Veronica arvensis (3 — 2), Rumex Acetosella (3), Antho- 
xanthum odoratum (3), Hieracium levigalum (3), Holcus mollis (4 
— 3), H. lanatus (4), Lolium perenne (4), Aira oaryophyllea (4), Ra- 
nunculus acer (4), Medicago lupulina (5), Crepis t^ctoruin (5), Papa- 
ver somniferum (5), Luzula campestris (5) und Myosotis silvatica (5). 

Claviceps purpurea (5). 

Probe 2 (holldndisch) : Poa pratensis (4), P. bulbosa (Bulbillen) 
(4), P. trivialis (5), Festuca ovina ssp. capillata (5) und Alopecuriis 
pratensis (5). 

b) Festuca ovina L. ssp. capillata (Lam.) Hackel. 

Probe 7 (holldndisch) : Nardus stricta (2), Hieracium sp. (3--*2), 
Luzula campestris (3), L. silvatica (5), Festuca ovina ssp. duriuscula 
(3), Hypochoeris radieata (3), Rumex Acetosella (4 — 3), Plantago lan- 
ceolata (4), Anthoxanthum odoratum (5), Aira caryophyllea (5), 
Agrostis Spica venti (5) und Alopecuriis geniculatus (5). 

Probe 2 (deutsch): Anthoxanthum odoratum (2-~l). Holcus mollis 
(2), Galium Mollugo (.2), Luzula campestris (2), Agrostis alba (3—2), 
Rumex Acetosella (3 — 2), Deschampsia flexuosa (5), Medicago lupu- 
lina (5), Melilotus albus (5), Festuca rubra (5) und Teucrium Scorodo- 
nia (5). 

Weitere Listen siehe Lit. No. 1, Bd. II, S. 41. 

24. Festuca heterophylla Lam. VerschiedenblUttriger SchwingeL 

Der verschiedenblattrige Schwingel ist ein sehr geniigsames, 
dauerhaftes Gras zweiter Qualitat, verlangt trockene, warme, 
schattige Lagen und wird dort bisweilen als Untergras fur Dauer- 
wiesen und in Mischungen fiir Parkrasen verwendet. 

Das im Handel vorkommende Saatgut dieser Schwingelart 
stammt meist aus S ii d deutschland und wird in der 
Regel in Waldlichtungen gesammelt. Ais Verunreinigung finden 
sich darin haufig in wechselnden Mengen Festuca ovina da- 
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riusciilOf h\ ovina capillata und Festuca rubra. An der Zusam- 
menselzung des ubrigen Besatzes beteiligen sich besonders De- 
schampsia flexuosa^ D. caespitosn, Holcus mollis^ H, lanatus, 
Milium effusum, Brachypodium silvaticum, Dactylis glomerata, 
Sieglingia decumbens, Bromus ramosiis, Anthoxanthum odora- 
tum^ Poa nenioralis, P. pratensis, Carex leporinay C. muricatUy 
C. silvatica, Juncus compressusy Luzula campestris, L, silvaticUy 
Myosotis silvatica u. a. m. AIs Beispielc fiir die nahere Zusam- 
mensetzung der Unkraiilflora seien folgende Untersuchiings- 
ergebnisse angefuhrt. 

Probe i (suddeutsch) : Dactylis glonierata (2 — 1), Deschampsia 
flexuosa (2 - 1), Poa nenioralis (2 — 1), Milium cffusum (2), Luzula 
campeslris (2), L. silvatica (5), Carex silvatica (3 — 2), C. pallescens 
(4 3). Hieracium levigatum (3), Lapsana communis (3). Agrostis 

alba (4 3), Valeriana dioeca (4 - 3), Festuca silvatica (4 — 3), Holcus 

mollis (4). Rumex Acetosella (4). Bromus raniosus (4), Sonchus asper 
(5). Brachypodium silvaticum (5), Alopecunis m>osuroides (5), Ta- 
raxacum officinale (5) und Phleum pratense (5). 

Claviceps puri)urea (4). 

Probe 2 (deutsch): Luzula campestris (2 — 1), Dact>iis glomerata 
(2 — 1), Deschampsia flexuosa (2- 1), Poa nenioralis (2), Anthoxan- 
thiim odoratum (3- 2), Juncus effusus (3 ~ 2). Holcus lanatus (3), 
Lolium perenne (3), Carex sp. (4 -3). ('. muricata (4), C. silvatica 
(5), Agrostis Spica veiili (4). Milium effusum (4), Slellaria holostea 

(4) , Festuca rubra (4), Taraxacum officinale (5), Alopecurus myosu- 
roides (5) und Ranunculus acer (5). 

Cdaviceps purpurea (3). 

Probe 3 (siiddeutsch) : Festuca ovina capillata (2). F. pratensis (3). 
F. rubra (5), Deschampsia flexuosa (2). Poa nenioralis (3 -2), P. pra- 
tensis (5). Anthoxanthum odoratum (3 — 2), Sieglingia decumbens (3 

2), Carex leporina (3 — ^2), C, muricata (3), Dactylis glomerata (3 — 2), 
Brachypodium silvaticum (3 - 2), Briza media (3), Hypochoeris radi- 
cata (3), Vicia tetrasperma (3), Ranunculus acer (3), Nardus stricta 
(4—3), Trifolium procumbens (4 — 3), Plantago lanceolata (4 — 3), Ru- 
mex Acetosella (4 — 3), Valeriana dioeca (4 — 3), Hieracium levigatum 
(4 — 3), Bromus ramosus (4 — 3), B. erectus (5), Lapsana communis 
(4 — 3), Luzula campestris (4), L. silvatica (4), Lolium perenne (4), 
Galium Aparine (4), G. Mollugo (5), Cynosurus cristatus (4), Agrostis 
alba (4), A. Spica venti (5), Arrhenatherum elatius, entspelzt (5), Tri- 
setum flavescens (5), Holcus lanatus (5), Crepis setosa (5), C. biennis 

(5) , C. tectorum (5), Milium effusum (5), Alopecurus inyosuroides 
(5), Geranium pusillum (5), Chenopodium album (5), Euphorbia 
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Cyparissias (5), Chrysanthemum Leueanthemum (5) und Aira caryo- 
phyJlea (5). 

Claviceps purpurea (5). 

Weitere Listen siehe Lit. No, 1, Bd. II, S. 54. 

25. Agrostis alba L. Fioringras. 

Die zahlreichen, zum Teil stark voneinander abweichenden 
Abarten von Agrostis alba lassen sich in zwei fiir die Praxis ver- 
schiedenwertige Formengruppcn zusammenfassen: 

a) Die horstbildende oder unterirdisch krie- 
c h e n d e Form und 

b) Die oberirdisch kriechende Form. 

Die Vertreter der ersten Gruppe bilden keine oder nur unter- 
irdisch kriechende, meist kurze Auslaufer. Diese horstbil- 
denden Formen werden oft mit dera gemeinen Straussgras 
(Agrostis vulgaris) verwechselt. So kursiert im Handel der 
»Redtop» der Amerikaner, ein typisches Agrostis albOj oft unter 
der falschen Bezeichnung ^Agrostis vulgarise, »Agrostis capilla- 
ris» Oder y> Agrostis (iispar». 

Die ziir zwciten Gruppe gehorenden Abarten von Agrostis alba 
zeichnen sich aus durch lange, weit iiber dem Boden hin krie- 
chende, besonders im Herbst sich stark bemerkbar machendc 
Triebe, die sich an den Knoten bewurzeln und bestocken, sodass 
sie in kurzer Zeit grosse Flachen nackten Bodens iiberwuchern 
und mit cinem dithten, griinen Teppich iiberziehen kdnnen. Sie 
treten in Acker- und Gartenland, in Kunstwiesen und in alten 
Luzernebestanden als sehr lastige Unkrauter auf, kommen aber 
auch auf Kahlschlagen im Walde, an Secufern und auf Weiden 
vor. Da sie in der Regel nur niedrige Halme und dem Boden sich 
^ng anschmiegende Triebe bilden, sind die oberirdisch kriechen- 
den Formen des Fioringrases fiir Mischungen zu Wicscnanlagen 
nicht geeignet. 

Fioringrassamen fiir den Wellmarkt produzieren hauptsach- 
lich Nordamerika, kleinere Mengen jedoch auch Deutsch- 
land und Holland. In Amerika wird dieses Saatgut toils 
in feldmassigem Anbau, teils aus Heublumen gewonnen, in 
Deutschland zum Teil in Waldschlagcn (Mittel- und Suddeutsch- 
land) und zum Teil durch planmassigen Anbau (Bayern, Nord- 
westdeutschland) . 
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Die dculschen und die hollandischen W a 1 d s a a t c n be- 
stehen zum gulen Teil aus Sainen oberirdisch krie- 
c h e n d e r Fornien von Agrostis albOy enthalten zugleich aber 
auch wechsclndc Mcngen Samen der horstbildenden Formen die- 
ser Art, sowie Samen von Agrostis vulgaris und Agrostis canina, 
Sie kursieren im Handel meist als »South German mixed bcnt». 
Fur die Waldsaaten hollandischer Herkunft schlagt Franck (Lit. 
No, 22) die Bezeichnung »Netherland mixed bent^, vor, bei gleich- 
zeitiger Angabe des Prozentsatzes an Agrostis canina. Diese Ge- 
inische nicht hochwachsender, feinbliittriger, meist oberirdisch 
kriechender A grostis- Avien eignen sich besonders zur Berasung 
von Sportpliitzen und zur Aniage von Weiden auf feuchten und 
nassen Boden. In Amerika waren die europaischen Waldsaaten 
von Fioringras friiher sehr gesucht. Sie slanden so hoch im Prei- 
se, dass weniger seriose Handler sich leicht zu falscher Bezeich- 
nung dcr Provenienz verlciten liessen’. In neuerer Zeil werden 
die euroi)aischen Waldsaaten von Fioringras stark konkurren- 


’ So kauftcn H. die (Icschaftsfiihrer eincr ^jicnieinnutzi^jeiD^ deiitschen 
FultersaathauKesellschaft \or Jahren an der liorse in New York ein t? r o s- 
seres Quantum Samen amerikanischen Fioringrases und liessen es nach 
hamburi; spedieren. Hier wurde diese Ware nochnials mdglichst scharf 
gcreinigt, um allfalligc noch \orhandeiie, typisch amerikanische Tukraut- 
samen zu entferneii. Das so hehandelte Saatgul wurde dann als Fioringras 
»e u r o p a i s c h e r P r o v e n i e n z» in den Handel gehracht. Haiiptahneh- 
rner von europaischein Fioringras \\ar damals Amerika, und so wandertc 
ein grosser Teil dieser Ware unter falschem Namen wieder nach Amerika, 
um dort zu hohen Preisen aligeselzt zu werden. Als wir die Kehtheit einer 
Lieferung dieses Fioringrases an eine grosscre deutsche Handelsfirma be- 
anstandeten, >ersuchten die Lieferanten, unser Crteil zu entkraftigen, indem 
sie dem Kaufer erklarlen, unser (lutachten beruhe auf Irrtuin, wir hattcii 
uns von der Auffussung leiten lassen, es handle sich bei Fioringrassamen 
deulscher Herkunft iininer um im Walde gesammelte Ware, wiihrend die 
beanstandete Lieferung keine Waldsaat, sondern Nachbau einer Hcinzucht 
der staatlichen Suatzuchtanstalt in X. sei. Bei der rntersuchung weiterer 
Probeii fanden wir darin ganz vereinzelte Samen der in europaischen Saateii 
nicht Yorkommendeii Koellia flexuosa. Auf (Irund dieser Tatsachc und der 
Mitteilung der Suatzuchtanstalt in X., dahingehend, dass cfer Ertrag der 
durch die in Frage stehende Futtersaatbaugesellsehaft zwei Jahre zuvor 
iK'zogenen Keinzuchtlinien hdehstens 6 einfache Zentner betragen konne, 
war es uns mdglich, diesen gross angelegteit Schwindel eimvandfrei aufzii- 
decken und die Bestrafung der Fehlbaren zu veranlassen. Statt der geernte- 
len 6 einfachen Zentner sind in diesem einen Fall iiber JIO Tonnen F'iorin- 
grassamed unter falschem Namen an Exportfirmen geliefert worden. Zur 
Zeit ais unsere Beanstaiidung erfolgte, hatten einige europaische Firmen 
bereits grossere Quaiititfiten dieses sogenannten »deutschen Fioringrases» 
nach Amerika spediert, wodurch ihnen — abgesehcn von der Kreditein- 
busse — grosse rnannehinlichkeiten und erhebliche Kosten erwuchsen. 
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ziert durch das in Neuseeland und in Canada (Prince Edward 
Island) gewonnene Saatgut von »B r o w n t o p» {Agrostis vul- 
garis With. = A. tenuis Sibth. = A. capillaris All.) und von 
»V e 1 V e t b e n t» {Agrostis canina L.). 

Die horstbildenden, unlerirdisch kriechen- 
den Formen dieses aiisdauernden Grases eignen sich vorziiglich 
in Mischungen fiir Wiesen- und Weideanlagen auf feuchten, nas- 
sen Boden und namentlich auch fiir hohc und kiihle Lagen. Nach 
Stebler & VoLKART verdient fur hohere Lagen das Saatgut euro- 
paischer, fiir tiefere dagegen dasjenige amerikanischer Herkunft 
den Vorzug. 

In Saatware amerikanischer Provenienz sind ausser Samen 
von Phleum pratense, Trifolium repens, Rnmex Acetosella 
u. dgl. ni. immer auch noch solchc typisch amerikanischer 
Unkrauter, wie Panicum dichotomum, Lepidium virginiciim, 
Plantago Rugelii, P. virginica, P. aristata, Vulpia octoflora, Po- 
tentilla norvegica, Verbena stricta, Koellia flexuosa, Carex cepha- 
lophora oder von Linum virginianum u. a. m. vorhanden. Auch 
findet sich in dieser Provenienz meist viel Mutterkorn (Claviceps 
microcephala) . In den deutschen Saaten fehlen typisch ameri- 
kanische Arten vollstandig. An ihre Stelle treten in der Regel : 
Nardus stricta, Deschampsia caespitosa, Festuca ovina, F. ovina 
capillata, Agrostis Spica venti, Luzula silvatica, Carex pallescens, 
C. leporina, Molinia coerulea, Anthemis aruensis, A. Cotula, Chry- 
santhemum maritimum, Prunella vulgaris, Stellara graminea, 
Achillea millefolium etc. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora des 
Fioringrases amerikanischer und europaischer Herkunft seien 
folgende Untersuchungsergebnisse ervahnt. 

a) Redtop (Agrostis alba L. var. gigantea Meyer). 

Probe 1 (amerikanisch): Plantago Rugelii (2), P. lanceolata (3), 
Juncus tenuis (2), Rudbeckia hirta (3 — 2). Phleum pratense (3 — ^2), 
Trifolium dubium (3), Tr. p]s;gtense (5), Tr. repens (5), Koellia flexuo- 
sa (3), Potentilla norvegica (3), Achillea millefolium (3), Panicum 
dichotomum (4 — 3), Lepidium virginicum (4 — 3), Carex cepbalophora 
(4 — 3), Poa pratensis (4), Verbascum sp. (5), Vulpia octoflora (5), 
Cerastium glomeratum (5), Myosotis arvensis (5), Oxalis stricta (5), 
Chrysanthemum Leucanthemum (5) und Rumex Acetosella (5), 

Claviceps microcephala (4). 
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Probe 2 (amerikanisch) : Phleum pratense (2 — 1), Juncus tenuis 
(2), Poa pratensis (3 — 2), Achillea millefolium (3), Potentilla norve- 
gica (4 — 3), Rudbeckia hirta (4), Solidago sp. (4) und Plantago Ru« 
gelii (5). 

Claviceps microcephala (2 — 1). 

Probe 3 (amerikanisch) : Phleum pratcnse (2 — 1), Potentilla norve- 
gica (2 — 1), Achillea millefolium (2 — 1), Juncus tenuis (2), Poa pra- 
tensis (4), Koellia flexiiosa (4), Scirpus silvaticus (4), Plantago Ru- 
gelii (4) und P. major (5). 

Claviceps microcephala (2). 

Probe 4 (amerikanisch) : Poa pratensis (2), Carex vulpinoidea (2), 
Panicurn dichotomiim (2), Phleum pratense (2), Juncus tenuis (2), 
Ruinex Acetosella (3-~-2), Trifolium hybridum (3 — 2), Chrysanthemum 
Leucanthcmum (3), Scirpus sp. (4), Vulpia octoflora (5)« Nardus 
stricta (5), Rudbeckia hirta (5) und Potentilla norvegica (5). 

Claviceps microcephala (1). 

Probe 5 (amerikanisch) : Plantago Riigelii (2), P. aristata (3), P. 
lanceolata (4 3), Juncus tenuis (2), Phleum pratense (3 — 2), Pani- 

cum dicholomuin (3 2), Hudbecjvia hirta (3—2), Trifolium repens 

(3 “ 2), Tr. dubiuni (4), Tr. pratense (5), Achillea millefolium (3), Ver- 
bena hastata (3), Vulpia octoflora (3), Rurnex Acetosella (3), C.arex 
cephalophora (3), Cerastiuin caespitosum (4 ~3), Scirpus sp. (4 -3). 
Loliurn multiflorum (4), Anthemis ('otula (5), Oxalis stricta (5), 
Lactuca Serriola (5) und Poa pratensis (5). 

Claviceps microcephala (2), 

Probe 6 (amerikanisch) : Phleum pratense (2 1), Juncus tenuis 

(2 1), Achillea millefolium (3), Scirpus silvaticus (4 3), Poa pra- 

tensis (4), Trifolium repens (5) und Potentilla norvegica (5). 

Claviceps microcephala (2 1). 

Probe 1 (amerikanisch) : Juncus tenuis (2 1), Achillea millefolium 

(2 -1), Phleum pratense (3 2), Schoenus sp. (4), Poa pratensis (5), 

(3irysanthemum Leucanthemum (3), Panicuin dichotomiim (5), Plan- 
tago Rugelii (5), Rudbeckia hirta (5), Kuphorbia Preslii (3) und O- 
rastium caespitosum (5). 

('Javiceps microcephala (2 -1). 

Probe H (amerikanisch) : Phleum pratense (2 — 1), Potentilla nor- 
vegica (2), Plantago Rugelii (2), Carex cephalophora (2), Scirpus atro- 
virens (3- 2), Trifolium repens (3) und Achillea millefolium (5). 

(claviceps microcephala (3—2). 

Probe 9 (amerikanisch) : Juncus tenuis (2~1), Achillea millefolium 
(2), Koellia flexuosa (2), Phleum pratense (3- 2), Panicurn dichoto- 
mum (3 -2), Potentilla norvegica (3—2), Plantago Rugelii (3 — 2), 
Rumex Acetosella (3), Carex cephalophora (3), Cerastium caespito- 
sum (4—3), Scirpus atrovirens (4 — 3), Poa pratensis (4), Rudbeckia 
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hirta (4), Trifolium dubium (4), Chrysanthemum Lcucanthemura (5) 
und Oxalis stricta (5). 

Claviceps microcephala (2). 

Probe 10 (amerikanisch): Panicum dichotomum (2 — 1), Trifolium 
dubium (2), Tr. repens (4 - 3), Tr. hybridum (5), Cerastium caespito- 
sura (2), Achillea millefolium (3 — 2), Plantago Rugelii (3 — 2), Jun- 
cus tenuis (3), Potentilla norvegica (3), Phleum pratense (4), Lepi- 
dium virginicum (4), ("ynosurus cristatus (5) und Medicago lupu- 
lina (5). 

Claviceps microcephala (2). 

b) Creeping bent, »Carpel l)ent», »Seaside creeping benl»^ 
{Agrostis alba L. var. prorepens (Koch) Aschcrs.). 

Probe 11 (siiddeutsch) : Achillea millefolium (2 — 1), Mentha aqua- 
tica (2), Agrostis Spica venti (2), Teucriuni Scorodonia (3--2), Plan- 
tago major (3 — 2), J uncus effusus (3 — 2), Papaver Rhoeas (3 — 2), P. 
Argemone (4), Cerastium caespitosum (3), Anthoxanthum odoratum 
(3), Crepis virens (3), Myosotis arvensis (3), Capsclla Bursa pasloris 

(3) , Veronica Chamaedrys (3), Holcus lanatus (4 3), Xardus stricta 

(4) , Deschampsia caespitosa (4), Phleum pratense (4), Medicago lupu- 
lina (4), Rumex Acetosella (4), Chrysanthemum maritimum (4), Lu- 
zula cainpestris (5), Festuca ovina vulgaris (5), Poa pratensis (5), 
Trifolium pratense (5), Tr. hybridum (5), Prunella vulgaris (5), (ia- 
lium Aparinc (5), Spergula arvensis (5), Melandriurn dioeciim (5) 
und Carex diversicolor (5). 

Claviceps microcephala (4). 

Probe 12 (deutsch): Juiicus conglomeralus (2), l-otus uliginosus 
(2), L. corniculatus ,(4), Xardus stricta (3 2), C.arex leporina (3 2), 

C. pallescens (3), Rumex Acetosella (3). R. crispus (5), Galium Mol- 
lugo (3), Potentilla erecta (3). Anthoxanthum odoratum (4 3), De- 
schampsia caespitosa (4- 3), Cirsium palustre (4 3), Veronica Cdia- 

maedrys (4- 3), Holcus lanatus (4), Plantago major (4), Festuca ovina 
vulgaris (4), F. ovina duriuscula (5), F. arundinacea (5), Phleum pra- 
tense (5), Milium effusum (5), Luzula carnpestris (5) und Hypericum 
perforatum (5). 

Claviceps microcephala (2). 

Probe 13 (deutsch): Rumex Acetosella (2), Deschampsia caespitosa 
(3—2), Spergula arvensis (3), Dianthus Armeria (3), Arnoseris mi- 
nima (3), Poa nemoralis (4 — 3), P. pratensis (4), Festuca ovina capil- 
lata (4 — 3), F. ovina vulgaris (4), F. rubra (4), F. heterophylla (5), 
Anthoxanthum odoratum (4—3), Phleum pratense (4), Senecio vul* 
garis (4), Plantago lanceolata (4), Carex muricata (4), C. leporina (5), 
Dactylis glomerata (5), Trifolium repens (5), Hypochoeris radicata 

1 Kinige '^Seaside creeping benH werden nach Monteith Im Handel auch 
imter dem Namen »Cocoos bent» verkauft. 
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(5), Leontodon autumnalis (5), Achillea millefolium (5), Stellaria gra- 
minea (5), Galium Mollugo (5), Scirpus sp. (5), Hieracium Pilosella 
(5) und Myosolis silvatica (5). 

Claviceps microcephala (3 — 2). 

Probe (siiddeutsch) : Anthoxanthum odoratiim (2), Riimex Ace- 
tosella (2), Hypochoeris radicata (3--2), Festuca rubra (3), F. ovina 
vulgaris (5), F. ovina capillata (5), Galium Mollugo (3), Deschampsia 
caespitosa (3), D. flexuosa (4 -3), Poa nemoralis (3), P. i3ratensis (5)» 
Senecio silvaticus (3), S. viscosus (5), Trifolium pratense (3), Tr. hy- 
bridum (4), Tr. procurnbens (5), Tr. dubium (5), Chrysanthemum Leu- 
canthemum (3), Plantago lanceolala (3), P. major (4), Vulpia Myuros 

(3) , Veronica Chamaedrys (3), Luzula silvatica (4 - 3), L. campestris 
(;>), Cerastium caespitosum (4 -3). Lolium perenne (4-3), Stellaria 
graniinea (4 - 3), S. media (5), Spergula ar\ensis (4 — 3), Dianthus 
Armeria (4- 3), Prunella vulgaris (4 — 3), Pimpinella saxifraga (4—3), 
Achillea Ptarrnica (4), Teucrium Scorodonia (4), Holcus lanatus (4), 
Phleum pratense (4), Anthemis Cotula (4), Hypericum perforatum (4), 
Myosotis silvatica (4), Dactylis glomerata (5), Molinia coerulea (5), 
Nardus stricta (5), Lapsana communis (5), (^acerbita muralis^ (5), Son- 
chus asper (5), Oepis virens (5), Hieracium levigatum (5), Lotus 
uliginosus (5), Milium effusum (5), Potcntilla erecla (5), Carex mu- 
ricala (5) und (". leporina (5). 

CJavicei>s microcephala (2). 

Probe 15 (deulsch): Nardus stricta (3~ 2), Galium Mollugo (3- 2). 
Humex Acetosella (3), Luzula campestris (4 - 3), L. silvatica (4), Stel- 
laria graniinea (4 3), Fcstuca helerophylla (4), F. o\ina capillata 

(4) , Anthoxanthum o<loratum (4), Spergula arvensis (4), Veronica ar- 
vensis (4), Plantago lanceolata (4), Poa nemoralis (5), Deschampsia 
flexuosa (5), D. caespitosa (5), Holcus lanatus, enthiilst (5), Trifolium 
repens (5), Prin\ella vulgaris (5), Mentha longifolia (5), Myosotis sil- 
vatica (5), Teucrium Scorodonia (5), Lotus corniculalus (5), Ceras- 
tium caespitosum (5), Carex leporina (5) und Milium effusum, ent- 
spelzt (5). 

Claviceps microcephala (2). 

Probe 16 (denisch): Nardus stricta (2), Lotus uliginosus (3- 2), 
Plantago major (3), P. lanceolata (4--3), Anthoxanthum odoratum 
(3), Carex leporina (3), C. panicea (3), (L diversicolor (5), Cirsinm 
arvense (3), Rumex Acetosella (3), R. crispus (3), Deschampsia caespi- 
tosa (4 — 3), Trifolium pratense (4 -3), Milium effusum (4 -3), Fes- 
tuca gigantea (4), F. ovina vulgaris (4), Phleum pratense (4), Chry- 
santhemum Leucanthemum (4), Prunella vulgaris (4), Veronica ser- 
pyllifolia (4), Galium Mollugo (4), Dactylis glomerata (5), Lapsana 

* Cicerbita muralis (L.) Wallr. i=Laciuca muralis Fresenius = Phoe- 
noxopus muralis Koch). 
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communis (5), Hieracium umbellatum (5), Cicerbita muralis (5), Hoi- 
cus lanatus, enthiilst (5), Achillea Ptarmica (5), Potentilla argentea 
(5) und Spergula arvensis (5). 

Claviceps microcephala (2). 

Prob^ n (deutsch): Anthoxanthum odoratum (3), Luzula campest- 
ris (4 — 3), Lotus corniculatus (4), Rumex Acetosella (4), Festuca 
rubra (5) und Nardus stricta (5). 

Probe 18 (deutsch): Juncus conglomeralus (2 — 1), J. effusus (3 — 2), 
Rumex Acetosella (2 — 1), Lotus corniculatus (2), L. uliginosus (3 — 2), 
Carex panicea (2), C, leporina (3). C. diversicolor (4), C. pallescens 
(5), Trifoliiim pratense (2), Veronica Chamaedrys (3 — 2), Anthoxan- 
Ihiim odoratum (3), Nardus stricta (3), Hypericum perforatum (3), 
IVeschampsia flexuosa (4—3), D. cacspitosa (4), Luzula canipestris 
(4 — 3), Holcus lanatiis (4), Festuca ovina vulgaris (4), Milium effusum 

(4) , Oenothera sp. (4). Achillea millefolium (4), Galium Mollugo (4), 
Molinia coerulea (5), Scirpus sp. (5), Cirsium palustre (5), und Po- 
tentilla erecta (5). 

Claviceps microcephala (3 — 2). 

Probe 19 (suddenisch) : Teiicrium Scorodonia (2), Juncus conglo- 
meratus (2), Anthoxanthum odoratum (3—2), Planlago lanceolata (3), 
Hypochoeris radicata (3), Holcus lanatus (4 — 3), Nardus stricta 
(4 — 3), Lotus uliginosus (4- 3), Trifolium dubium (4 -3), Rumex 
Acetosella (4 — 3), Hieracium levigatum (4 — 3), Crepis virens (4), Lo- 
lium multiflorum (4), Bromus ramosus (4), B. tcctorum (5), Aira 
caryophyllea (4), Carex leporina (4), Festuca rubra (5), Molinia 
coerulea (5), Vulpia Myuros (5), Luzula campestris (5), L. silvatica 

(5) , Setaria viridis (5), Daucus Carota (5), Vicia Cracca (5), Hrassica 
Rapa campestris (5) und Potentilla erecta (5). 

Probe 20 (hoUdndisch) : Crepis virens (2), Lotus uliginosus (3 -2), 
Achillea millefolium (3), A. Ptarmica (t5), Cynosufus cristatus (3), 
Carex leporina (3), Cerastium caespitosum (3), Luzula silvatica (4 -3), 
Juncus effusus (4), Stellaria graminea (4), Planlago major (4), P. 
lanceolata (5), Veronica officinalis (4), Aira caryophyllea (4), Hypo- 
choeris radicata (4), Festuca ovina capillata (5), Trifolium dubium 
(5) und Rumex Acetosella (5). 

Claviceps microcephala (2). 

Probe 21 (hoUdndisch) : Nardus stricta (2 — 1), Rumex Acetosella 
(2), Planlago major (2), P. lanceolata (5), Veronica Chamaedrys (3 
—2), Achillea millefolium (3 — 2), Stellaria graminea (3 — 2), Phleum 
pratense (3), Descharnpsia flexuosa (3), Dianthus Armeria (3), Galium 
Mollugo (3), Luzula campestris (3), Juncus effusus (3), Chrysanthe- 
mum Leucanthemum (4 — 3), Ch, maritimum (5), Crepis virens (4 — 3), 
C. tectorum (5), Senecio silvaticus (4), Anthoxanthum odoratum (4), 
Hypericum perforatum (4), Potentilla erecta (4), Molinia coerulea (4), 
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Festuca ovina capillata (5), F. oviiia duriuscula (5), Poa trivialis (5), 
Tri folium repcns (5), Tr. hybridum (5), Lotus uliginosus (5), Sper- 
gula arvensis (5), Paniciim sanguinale (5), Pimpinella saxifraga (5), 
Hieracium sp. (5), Carex Icporina (5), Melandrium dioecum (5), Thy- 
mus serpyllurn (5) und Arnoseris minima (5). 

Claviceps microcephala (4). 

Probe 22 (holldndisch) : Xardus stricta (2 1), Achillea millefolium 

(2), Phleum pralense (2), Rumcx Acetosella (2), Aira caryophyllea 

(2) , Stellaria graminea (3 - 2), Plantago major (3 — 2), Cynosurus cris- 

latus (3 — 2), Veronica (lhamacdrys (3 — 2), Spergiila arvensis (3), Hy- 
pochoeris radicata (3). Potentilla argentea (3), Trifolium repens (3), 
Tr. arvensc (4 3), Tr. hybridum (5), Tr. dubium (5), Vulpia Myuros 

(3) , Ccrastium caespilosum (4 — 3), Chrysanthemum maritimum (4 — 3), 
Ch. Leucanthernimi (5), Poa trivialis (4), P. annua (5), Antherais ar- 
vensis (4), Festuca ovina vulgaris (4), F. ovina duriuscula (5), Oxalis 
stricta (5), Myosotis silvatica (5), Galium Mollugo (5), Hypericum 
perforatum (fi), Arnoseris minima (5), Holcus lanatus (5). Sonchus 
asper (5), Ocpis virens (5) und C. tectorum (5). 

('laviceps microcephala (4). 

Probe 23 (^Seaside beiiH) : Plantago major (1), Juncus sp. (2 — 1), 
Hypochoeris radicata (2), Crepis virens (3), Xardus stricta (5), Poa 
compressa (5), und Hieracium Pilosella (5). 

Weitere Listen siehc Lit. No. 1, Bd. I, S. 119/120. Vgl. ferner Lit. No. 
98, S. 40/43. 

26 . Agrostis capiliaris L. Haarastiges Straussgras und Agrostis 
canina L. Hundstraussgras. 

Saalgut dicser beiden feinhlattrigen, kurze unterirdischc, his- 
^veilcn jedoch auch oberirdischc Tricbc bildcndeii Graser wird 
in Neuseeland und in Canada in grosscrer Menge gewonnen und 
sugar gezuchlet. So spielen der »Bro\vntop» (Agrostis capiliaris) 
und das >^Vclvet-» oder »Bro\vn-bent» (Agrostis canina) beson- 
ders in Amcrika einc bedeutendc Rollc als Bestandtcil der Mi- 
schungen fur feincn Gartenrasen und zur Berasung von Sport- 
piatzen. Fiir diese Zvveckc und auf trockencm Boden eignen sich 
diese beiden Agrostis-ArXen besser als die oberirdisch kriechen- 
den Forinen von Agrostis alba (^Creeping bent»). 

' Die verschiedenen I’onnen von Agrostis capiliaris knrsieren im Handel 
auch unter dem Nanien : »Agrostis vulgaris With.)>, y>A, tenuis Sibth.», 
alba L. var. vulgaris (With.) Thiirb.», ferner als ^Colonial bent», »Waipu 
lH*nt», >Hhode Island benl», »Burden*s grass», »Fine bent», »Princc Edward 
Island bent», »Dcw grass», »Astoria bent». 
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Beispiele fUr die Zusammensetzung der Unkrautflora des 
»Browntops» : 

Probe 1 (neuseeldndisch) : Lotus corniculatus (1), L. angustissimus 

(3) , Juncus bufonius (2), Sporobolus indicus (2), Rumex Acetosella 
(2), Cynosurus cristatus (2), Plantago lanceolata (3 — 2), Hypochoeris 
radicata (3 — 2), Trifolium procunibens (4 — 3), Tr. repens (5)» Phleum 
pratense (4), Vulpia bromoides (4), Thrincia hirta (4), Silene gallica 

(4) , Crepis virens (5) und Cerastium glomeratum (5). 

Claviceps microcephala (2). 

Probe 2 (»Coloiiial bent N. Z,>): Senecio Jacobaea (2 — 1), Ceras- 
tiuni caespilosum (2 — 1), Juncus bufonius (2 — 1), Achillea millefo- 
lium (2), Crepis virens (2), Holcus lanatus* enthiilst (2), Anthoxan- 
thum odoratum (3), Agrostis avenoides (3), Plantago Rugelii (4), Dau- 
cus Carota (5), Carex aristata (5) und Veronica peregrina (5). 

Claviceps microcephala (vorherrschend). 

Probe 3 (neuseeldndisch) : Crepis virens (2 — 1), Silene gallica (2 
—1), Hypochoeris radicata (2—1), Sisymbrium officinale (2), Aira 
caryophyllea (3 — 2), Achillea millefolium (3~ 2), Cerastium glome- 
ratum (3), Capsella Bursa pastoris (3), Spergula arvensis (3), An- 
thoxanthum odoratum (3), Lepidium ruderale (4—3), Trifolium sp. 
(4 — 3), Tr. repens (5), Veronica peregrina (5), Rumex Acetosella (5), 
Polygonum aviculare (5), Sinapis arvensis (5) und (Cynosurus crista- 
tus (5). 

Claviceps microcephala (4 — 3). 

Probe 4 (>Browntop N. Z.>): Cerastium caespitosum (3 — 2), Jun- 
cus bufonius (3), Trifolium repens (4), Festuca ovina capillata (5) 
und Capsella Bursa bastoris (5). 

Claviceps microcephala (2 — 1). 

Probe 5 (>Browntop>) : Cerastium caespitosum (3 — 2), Aira caryo- 
pbyllea (3), Phleum pratense (4), Anthoxanthura odoratum (4), Cyno- 
surus cristatus (5), Trifolium procumbens (5), Atropis distans (5) 
und Spergula arvensis (5). 

Claviceps microcephala (3). 

Graue Erdbrockchen. 

Probe 6 (>Browntop N, Z.>): Cerastium caespitosum (3), Crepis vi- 
rens (4 — 3), Cynosurus cristatus (4), Hypochoeris radicata (4), Trifo- 
lium dubium (4), Tr. repens' (5), Lolium perenne (5), Holcus lanatus, 
enthiilst (5), Phleum pratense (5) und Plantago major (5). 

Claviceps microcephala (2 — 1). 

Probe 7 (^Browntop N, Z.»J; Lotus corniculatus (2 — 1), Rumex 
Acetosella (2), Juncus bufonius (2), Sporobolus indicus (3 — ^2), Plan- 
tago lanceolata (3), Hypochoeris radicata (3), Anthoxanthum odora- 
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turn (4), Vulpia bronioides (5), Atropis distans (5), Silene gailica (5), 
Trifoliuiii agrariuin (5), Phleum pratense (5) und Senecio Jacobaea (5), 

Claviceps microcephala (2-1). 

Probe H (:i>Agrostis tenuis N, Z.i>): Planlago major (2 — 1), Senecio 
Jacobaea (2), Cerastium cacspitosura (3 — 2), Jiincus cffusus (3), J. 
biifonius (4). Hypochoeris radicala (3), Xardus stricta (3), Achillea 
millefolium (4 -3), Spergula arvensis (4), Rumex Acetosella (4), Vul- 
pia bromoides (4), Cynosuriis cristatus (4), Thrincia hirla (4), Tri- 
folium repens (4), Holcus lanalus, enlhiilst (4), Veronica peregrina (5), 
Silene gailica (5), Anthoxanthum odoralum (5), Capsella Bursa pasto- 
ris (5) und Luzula campcstris (5). 

Claviceps microcephala (2). 

Probe 9 (f>Agrostis tenuis N, Z,»): Achillea millefolium (3 -2). Plan- 
tago major (3), (Cerastium caespilosum (4 3), Spergula ai^xnsis (4), 

Trifolium hybridum (5), Hypochoeris radicata (5) und Aira caryo- 
phyllea (5). 

(.laviceps microcephala (2). 


27. Poa pratensis L. Wiesenrispengras. 

Das im Handel kiirsierendc Saatgut dieses fiir lockeren Boden 
von inittlcrer Feuchtigkeit sehr geschatzlen, formenreichen Wei- 
de- und Mahgrases stammt in der Hauptsachc aus N o r d a m e- 
r i k a (Kentucky). Kleinere Quantitaten werden auch in Europa, 
so nanientlich in D a n e m a r k und Deutschland (Poni- 
mern, Mecklenburg, Brandenburg, Bayern) gewonnen. Die a m c- 
rikanische Saatware ist frei von Samen anderer Rispen- 
graser, wahrend die europaischen Herkiinfte durch das Vorkom- 
men von Samen des gemeinen Rispengrases und das Fehlen ty- 
pisch amerikanischer Unkrauter, wie Carex cephalophora, Lepi- 
(Hum virginicuniy Planiago virginicay P. Rugeliiy P. aristatUy Pa- 
nicum dichotomum, Poteniilla norvegica, P. canadensis, Verbena 
angustifolia, Glycerin neruata, Hedeoma hispida u. a. m., cha- 
raklerisiert sind. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora des 
Wiesenrispengrases seien nachstehende Untersuchungsergebnisse 
angefiihrt. 

Probe i (amerikanisch) : Carex cephalophora (2), Plantago virgi- 
nica (3)» P. aristata (5), Arenaria serpyllifolia (3), Panicum dichoto- 
mum (4 — 3), Cerastium caespitosum (4), Lepidium virginicum (5), 
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Alopecurus genicuiatiis (5), Trifolium repens (5) iind Polygonum avi- 
culare (5). 

Claviceps microcephala (3). 

Probe 2 (amerikanisch) : Carex cephalophora (2 — 1), Lepidium vir- 
ginicum (3), Panicum dichotomum (3), Rubiaceae ?, unbestimint (3), 
Trifolium repens (4 — 3), Tr. procumbens (4), Plantago lanceolala (4), 
P. virginica (4), Hordeum nodosum (4), Phleum pratense, unreif 
(5 — 4), Oxalis stricta (5), Dactylis glomerata (5). Bromus erectus, 
entspelzt (5), Erysimum cheiranthoides (5), Myosolis arvensis (5), 
Barbarea vulgaris (5), Sisymbrium altissimuin (5), Taraxacum offi- 
cinale (5), Arenaria serpyllifolia (5) und Arnarantus retroflexus (5), 

Probe 3 (amerikanisch) : Lepidium virginicum (1), Nepeta calaria 
(3 — 2), Plantago virginica (3), Arenaria serpyllifolia (4 -3) und (’arex 
cephalophora (4—3). 

Claviceps microcephala (2). 

Probe 4 (amerikanisch) : Lepidium virginicum (1), C.arex eephalo- 
phora (3), (^apsella Bursa pastoris (4), Plantago virginica (4), Nepeta 
cataria (5 — 4), Oxalis stricta (5), Hedeoma hispida (5), Arenaria ser- 
pyllifolia (5) und Alopecurus genkulatus (5), 

Claviceps microcephala (2). 

Probe 5 (amerikanisch) : Lepidium virgiilicum (1), Arenaria ser- 
pyllifolia (2), Hedeoma hispida (3), Plantago virginica (4), ('.arex 
cephalophora (4) und Verbena angustifolia (5). 

Claviceps microcephala (5). 

Probe 6 (amerikanisch) : (^arex cephalophora (2), Riimex Aceto- 
sella (3), Arenaria serpyllifolia (4), Cerastium caespitosum (4), Cap- 
sella Bursa pastoris (4), Panicum dichotomum (5), Clyceria nervata 
(5), Oxalis stricta (b), (Chrysanthemum Leucanthemum (5), Potentilla 
norvegica (5) und Trifolium repens (5). 

Probe 1 (eiiropdisch) : Phalaris arundinacea (1), Deschampsia 
caespitosa (5) und Alopecurus geniculatus (5). 

Claviceps microcephala (4). 

Probe 8 (europdisch) : Holcus lanatus, enthiilsl (1)* Anthoxanthum 
odoratum (3), Cerastium caespitosum (4), Rumex Acelosa (4), Stclla- 
ria media (4), Phalaris arundinacea (5), (^alamagrostis sp. (5) und 
Deschampsia caespitosa (5). 

Claviceps microcephala (4), 

Probe 9 (europdisch): Holcus lanatus, enthiilst (3—2), Plantago 
lanceolata (3), Ranunculus acer (3), Cerastium caespitosum (3), Ru- 
mex Acetosella (4), R. Acetosa (4), R. crispus (4), Melandriura dioe- 
curn (4), Carex elata (5), Phleum pratense (5), (Cirsium ar\^ense (5) 
und Phalaris arundinacea (5). 

Probe 10 (europdisch): Phalaris arundinacea (2), Holcus lanatus, 
enthiilsl (3), Anthoxanthum odoratum (3), Cerastium caespitosum 
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(4) , Riiniex Acetosa (4), Myosotis arvensis (5), Festuca arundinacea 

(5) , Dactylis glomerata (5), Plantago lanceolata (5), Stellaria media 
(5), Agrostis Spica venti (5), Carex leporina (5), Veronica officinalis 
(5) und Phleum pratensc (5), 

Claviceps inicrocephala (4). 

Weilere Listen siehe Lit. No. L Hd. II, S. 13/14 und No. 35, Vol. 6, 
S. 17/19. 


28. Poa irivialis Gemeines Rispengras. 

Samen dieser obcrirdisch kriechenden, fi'ir die Anlage von 
Daiierwicsen und Dauerweiden aiif frischem und feuchtem Bo- 
den bisweilcn vorwendeten Grasarl wird in I) a n e m ark durch 
planiniissigcn Sanicnbau und als Auspulz aus danischem Wie- 
senschwingel, Rohrschwingel etc. gewonnen, in Deutsch- 
land (auf den Elbniarschen und in Suddeutschland) gelegent- 
lich wild gesaminell oder als Nebennulzung auf liickigen Luzerne- 
iickern ( »KIeerispe» ) geerntet. 

Abgesehen voin in Deutschland wild gesainmelten Saatgut, 
liisst sich die diinische Provenienz nur schwer von der deutschen 
unterscheiden. Hiiufige Bcgleilarten beider Herkiinfte sind: Ce- 
rastinm caefipitosum, Alopecurns geniculatiis, Holcus lanntus, 
Desclmmpsia caespitosa, linmex obtusifoHus, Mijosotis arvensisj 
Glgceria fluitans u. a. in. 

Kin Hild von der Zusaininensetzung der Unkrautflora des ge- 
meinen Rispengrases diinischer und dcutscher Herkunft bicten 
folgcnde Untersuchungsergebnisso. 

Probe 1 (danisch): Holcus laiialus, enlhiilst (2 1), Alopeciirus geni- 

culaUis (3 2), Chrysanthcimnu luaritiinuni (3), Ranunculus sardous 

(4 3), R. sceleratus (4), Stellaria media (4~~3), Chrysanthemum 

Leucantheinum (4), Plantago lanceolata (4). Cerastium caespitosum 
(4), Ruinex Acetosella (4), Sonchus asper (4), Carex sp. (5), Glyceria 
fliiitans, Caryopse (5) und Anthemis arvensis (5). 

Probe 2 (danisch): Sonchus asper (2), C.apsella Bursa pastoris (2), 
Holcus lanatus (3), Cerastium caespitosum (3), Myosotis arvensis 
(4-3), Chrysanthemum maritimum (4), Taraxacum officinale (4), 
Stellaria graminea (4), Lamiuni ainplexicaule (5). Alopecurns genicu- 
latus (5), Viola tricolor (5), Veronica Tournefortii (5) und Poa nemo- 
ralis (5). 

Probe 3 (danisch): Alopecurns geniculatus (2). Cerastium caespito- 
sum (2), Phleum pratense, reif und unreif (3), Sonchus asper (3), An- 
Ihemis arvensis (3), Myosotis arvensis (3), M. scorpioides (5), Chry- 
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santhemum Leucanthemum (3), Ch. mariiimum (4 — 3), Stellaria me- 
dia (4 — 3), Capsella Bursa pastoris (4 — 3), Holcus lanatus (4), Medi- 
cago lupulina (4), Taraxacum officinale (4), Crepis tectorum (4), C. 
biennis (5), Veronica serpyllifolia (5), Trifolium repens (5), Bromus 
erectus (5), Alopecurus myosuroides (5), Thlaspi arvense (5) und 
Beilis perennis (5). 

Proht 4 (deutsch): Alopecurus geniculatus (1), Glyceria fluitans, 
Caryopse (2), Holcus lanatus, enthiilst (3), Cerastium caespitosum 
(4 — 3), Stellaria media (4), Spergula arvensis (5), Myosotis arvensis 
(5) unde Viola tricolor (5). 

Weitere Listen siehe Lit. Xo. 1, Bd. 11, S. 22. 

29. Andere Poa-Arten. 

a) Poa nemoralis L. Hainrispengras. 

Das Saatgut dieses ini allgemeinen nur in Mischungen fiir 
schattige Rasenplatze und fiir Obstgarten mil dichtein Baum- 
vvuchs verwendeten Grases stammi aus M i 1 1 e 1 d e u t s c h- 
land. Es wird dort von wildwachsenden Pflanzen an Wald- 
randern, in Waldlichtungen usw. gewonnen und cnlhiilt als Ver- 
unreinigung besonders Saraen von Milium effitsumy Dactylis glo- 
merata^ Anthoxanlhum odoratum^ Deschampsia caespitosaf />. 
flexuosa, Holcus lanatus, Luzula silvatica u. dgl. in. 

Als Beispiele fiir die Zusammensetzung der Unkrautflora des 
Saatgutes von Poa nemoralis seien folgende Unlersuchungsergeb- 
nisse erwahnt. 

Probe 1: Milium effusum (2), Luzula silvatica 3 — 2), Dactylis glo- 
merata (3 — 2), F'estuca heterophylla (3), Carex nuiricata (3), Myoso- 
tis arvensis (4 — 3), Agrostis alba (4), Deschampsia flexuosa (4), Stel- 
laria graminea (4), Anthoxanthum odoratum (5), Galium silvaticuin 
(5), Holcus lanatus, enthiilst (5), Brachypodium pinnatum (5) und 
Arrhenatherum elatius (5). 

Probe 2: Rumex Acetosella (2), Luzula silvatica (2), Holcus lana- 
tus, unenthiilst (3 — 2), H. mollis (4), Carex vulpina (3 — 2), €• silvatica 
(4 — 3), C. panicea (5), C. leporina (5), Festuca rubra (3 — 2), F. sil- 
vatica (5), Milium effusum (3—2), Anthoxanthum odoratum (3), De- 
schampsia flexuosa (3), Hieracium levigatum (3), Myosotis arvensis 
(3), Dactylis glomerata (4), Brachypodium pinnatum (4), Chaerefo- 
lium silvestre (4), Valeriana dioeca (4), Arrhenatherum elatius (5), 
Lapsana communis (5), Stellaria media (5), S. holostea (5), Galium 
Mollugo (5), G. Aparine (5), Vicia tetrasperma (5), Ranunculus repens 
(5), Bromus raroosus (5) und Geum rivale (5). 
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Probe 3: Dactylis glomerata (2), Luzula silvatica (2), Festuca rubra 
(3 — 2), F. heterophylla (3), F. arundinacea (4—3), Capsella Bursa 
pastoris (3—2), Trifolium procumbens (3 — 2), Tr. repens (4), Crepis 
biennis (3 — 2), Milium effusum (3 — 2), Rumex Acetosella (3), R. 
sanguineus (5), Agropyron repens (3), Hoicus lanatus, unenthiilst 
(4 — 3), Cicerbita muralis (4 — 3), Plantago lanceolata (4 — 3), P. ma- 
jor (5), Myosotis arvensis (4 — 3), Hieracium levigatum (4 — 3), Lolium 
multiflorum (4), Lapsana communis (4), Taraxacum officinale (4), 
Potentilla erecta (4), Shcrardia arvensis (4), Papaver Argemone (4), 
Galium silvaticum (5), Deschampsia flexuosa (5), Anthoxanthum odo- 
ratum (5), Stellaria media (5), Teucrium Scorodonia (5), Prunella 
vulgaris (5) uiid ("hrysanlhemum maritinmrn (5). 

Weitere Listen siehe Lit. No. 1, Bd. 11, S. 14. 

b) Poa palustris L. Sumpfrispengras. 

Das Sumpfrispengras steht deni Hainrispengras 
(Poa nemoralis) sehr nahe und wird ah und zu in Mischungen 
fiir Wasserwiescn und zur Berasung nasser Bodenarten verwen- 
det. Saatgut dieses Rispengrases wird in Kuropa gewonnen (zur 
Zeit besonders in der Tschechoslovakei), kommt aber nur in 
kleinen Mengen auf den Weltmarkl. 

Kinen Einblick in die Zusammenselzung der Unkrautflora des 
Sumpfrispengrases niogen folgcnde Beispielc gewahren. 

Probe 1: Rumex Acetosella (2—1), Lapsana communis (2), Vulpia 
Myuros (4—3), Festuca ovina (4), Hypochoeris radicata (4), Trisetum 
flave.scens (4), Ix)lium multiflorum (4), Hoicus lanatus (4), Phleum 
pratense, unreif (5 4), Sonchus arvensis (5 — 4), Leontodon autum- 
nalis (5 — 4), Cynosurus cristatus (5) und Prunella grandiflora (5). 

Probe 2; Phleum pratense, unreif (2), Rumex Acetosella (3 — 2), 
Agrostis alba (4), Cerastium caespitosum (5) und Festuca pratensis(5). 

Probe 3: Chry.santheinum Leucanthemum (2), ("h. maritimum (2), 
Sonchus asper (3), S. arvensis (4—3), Oepis tectorum (4 — 3), Lap- 
sana communis (4- 3), Phleum pratense (4~ 3), Alopccuriis genicu- 
latus (4), Ranunculus sardous (4), Trifolium repens (5 — 4), Lolium 
perenne (5 — 4), ("irsium arvense (5), Chenopodium album (5) und 
Medicago lupulina (5). 

c) Poa compressa L. Platthalmrispengras. 

Das Saatgut dieser nur zur Befestigung von Boschungen und 
Dainmen in hitzigen Lagen in Betracht kommenden Grasart 
stammt aus Nordamerika und enthalt fast immer voll 
ausgereifte (entspelzte) Timothesamen. Letztere sind fiir Poa 
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compressa eine so charakteristische Beimengung, dass ihr Vor- 
kommen in Saatgut von Poa pratensis als Fingerzeig dafiir die- 
nen kann, dass die betreffende Ware mit Samen des Platthalin- 
rispengrases gefalscht worden sei. Von den weiteren Beijnen- 
gungen seien noch besonders erwahnt: Trifolium repensy Tr, hy* 
bridum, Rumex Acetosella, Cerastium caespitosiimy Poientilla 
norvegica, P. canadensis und Plantago Rugelii, 

Wie sich die Unkrautflora des Platthalmrispengrases im all- 
gemeinen zusammenselzt, zeigen folgcnde Untersuchungsergeb- 
nisse. 

Probe 1: Phleuin pratense, vollreif (2), Plantago Rugelii (3 — 2), P* 
lanceolata (5), Chrysanthemum Leucanthernum (3- 2), Potcntilla ca- 
nadensis (3), P. norvegica (4), Cirsiiim arvense (3), Cerastium caespi- 
tosum (3), Capsella Bursa pastoris (3), Lepidium campestre (4 3), 

Trifolium hybriduin (4), Tr. pratense (5), Medicago sativa (4), Ery- 
simum cheiranthoides (5), Sonchus arvcnsis (5), Carduus nutans (5) 
und Anlhemis Cotula (5). 

Probe 2; Phleum pratense, vollreif (1), Poientilla canadensis (4), 
P. noiTegica (5), Xardus stricta (5), Anthemis Cotula (5) und Ceras- 
tium caespitosum (5). 

Probe 3: Phleum pratense, vollreif (1). Poientilla canadensis (2), 
P. norvegica (3-2), Oraslium caespitosum (4), Trifolium hyhridum 
(5), Medicago saliva (5), Rumex Acetosella (5), ('hrysantheinum I-eu- 
canthemum (5) und Agrostis alba (5). 

Weitere Listen siejic Lit. No. 1, Bd. II, S. 14. 

d) Poa annua L. Einjilhrigcs Rispengras. 

Samen dieses ertragarmen, landwirtschaftlich bcdeiitungsloseii 
Grases kursieren selten im Handel. Als Yerunreinigungen treten 
auf: Cynosurus cristatus, Bolcus lanntusy Alopecurus genicula* 
tus, Crepis virens, Anthoxanthum odorntum. Geranium dissec- 
turn, Plantago lanceolatUy Aira caryophylleoy Vulpia MyuroSy Tri- 
folium repensy Tr. procumbens, Tr. arvensCy Ranunculus acer, 
Rumex Acetoselloy Chrysanthemum maritimum, Thrincia hirta, 
Myosotis aruensis, Hypochoeris radicata u. a. m. 


30. Cynosurus cristatus L. Kammgras. 

Das Handelssaatgut dieses auf Wiesen und Weiden gerne ge- 
sehenen und auch fiir Gartenrasen und Sportplatzaniagen sehr 
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geschatzten Untergrases stammt zur Haupisache aus N e ii s e e- 
1 a n d (Nebennulzung auf Weiden), I r I a n d (zum Teil feld- 
massig angebaut) und Holland (wild gesammelt). 

Einigcn Aufschluss iiber die Zusammensetzung der Unkraut- 
flora dieser Provenienzen geben nachstehende Untersuchungs- 
ergebnisse. 

Probe 1 (nenseeldndisch) : Soiichiis asper (3- 2), Silene gallica 

(3) , Poa annua (3), Hypochoeris radicala (4 — 3), Riiniex Acetosella 
(4—3), Holcus lanatus (4), Anthoxanlhum odoratiini (4), Plantago 
lanceolata (4), Loliiiin perenne (4), Trifolium pratense (5), Tr. pro« 
cumhcns (5), Thrincia hirla (5), Eerastium caespitosum (5) und Dac- 
tylis glomerata (5). 

Probe 2 (neuseeldiidisch) : Lolium perenne (2), Poa pralensis (3- 2),^ 
P, annua (a), Hypochoeris radicala (4), Holcus lanatus (4), Aira ca- 
ryophyllea (5), Cirsium arvense (5), Thrincia hirla (5), Rurnex Acclo- 
sella (a) und Dactylis glomerata (a), 

Claviceps purpurea (4). 

Probe 3 ( neuseelundisch) : Alopecurus geniculalus (2—1), Lolium 
perenne (2), Hypochoeris radicala (2), Holcus lanatus (3- 2), Fes- 
luca rubra fallax (3), Spergula arvensis (3), Oejiis virens (3), Vulpia 
hromoides (4), Anthoxanlhum odoratum (4), Prunella vulgaris (a), 
Phleum pratense (a), Trifolium repens (a), Rumex Acetosella (5), 
Thrincia hirla (a), Sonchus asper (a), (jrsium arvense (5), Aira ca- 
ryophyllea (a) und Dactylis glomerata (a). 

('Javiceps pun)urea (a). 

Probe ( neuseelundisch ) : Trifolium procumbens (2), Tr. repens 
(4 3), Alopecurus geniculalus (2), Holcus lanatus (3 2), Vulpia bro- 

moides (3 2), (j'epis virens (3 2), Agroslis alba (3), Orastium 

caespitosum (3), .\ira caryophyllea (3), I^oa annua (4 3), Hypochoe- 
ris radicala (4 3), (aipsella Bursa pastoris (4), Dactylis glomerata 

(4) , Spergula arvensis (4), Sonchus asper (4), Veronica serpyllifolia 
(4) und Rumex Acetosella (a). 

Probe a (irisch): (h'epis virens (2 1), Sonchus asper (2), S. arven- 

sis (a), Prunella vulgaris (2), Holcus lanatus (2), Aira caryophyllea 
(3 2), Poa annua (3 2), P. trivialis (4), Chrysanthemum Leucan- 
thenuim (3 2). Hypochoeris radicala (3 -2), Vulpia ])romoides (3 
— 2), Orastium caespitosum (3- 2), Sherardia arvensis (3), Rumex 
Acetosella (3), Lolium perenne (4-3), Phleum pratense (4 — 3), Tri- 
folium repens (4 — 3), Tr. procumbens (a), Alopecurus geniculalus (4), 
Dactylis glomerata (4), Plantago major (4), P. lanceolata (4), Lap.sana 
communis (5), Geranium dissectum (a), Luzula campestris (5), Ana- 
galli.s arvensis (5) und Myosotis anensis (5). 

Probe 6 (irkch): Crepis virens (2— 1), Poa annua (2 -1), P. trivia- 
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lis (3), P. pratensis (4 — 3), Aira caryophyllea (2), Holcus ianatus (2), 
Lolium perenne (2), Trifolium procumbens (2), Vulpia bromoides 
(3 — 2), Sonchus asper (3 — 2), Plantago lanceolata (3 — 2), Sherardia 
arvensis (3 — 2), Rumex Acetosella (3), Alopecurus geniculatus (3), 
PruneHa vulgaris (3), Lapsana communis (3), Chrysanthemum Leu- 
canthemum {4 — 3). Barbarea vulgaris (4—3), Phleum pratense (4), 
Geranium molle (5), Anthoxanthum odoratum (5), Hypochoeris radi- 
cata (S)' und Spergula arvensis (5). 

Probe 7 (irisch): Lolium perenne (2 — 1), Vulpia brornoides (2), 
Plantago lanceolata (2), Hypochoeris radicala (3 — 2), Crepis vircns 
(3 — 2), Holcus Ianatus (3 — 2), Poa annua (3 — 2), P. trivialis (4), Aira 
caryoFphyllea (3 — 2), Trifolium procumbens (3), Tr. repens (4 — 3), 
Tr. pratense (5), Alopecurus geniculatus (3), Anthoxanthum odoratum 
(3), Sonchus asper (3), Rumex Acetosella (3), Phleum pratense (3), 
Lapsana communis (4), Dactylis glomerata (4), Prunella vulgaris (4), 
Sherardia arvensis (4), Chrysanthemum Leucanthemiun (4), Thrincia 
hirta (5), Festuca heterophylla (5) iind Carex sp. (5). 

Probe 8 (irisch): Lolium perenne (2), Holcus Ianatus (3—2), Poa 
pratensis (4), P. annua (5), Dactylis glomerata (4), Hypochoeris ra- 
dicata (4), Medicago lupulina (5), Trifolium procumbens (5), ("eras- 
tium caespitosuni (5) uiul Aira caryophyllea (5). 

Probe 9 (lioUdndisch) : Lolium perenne (2), Plantago lanceolata 
(3 — 2), Hypochoeris radicata (3 2), Trifolium repens (4), Tr. pro- 
cumbens (5), Holcus Ianatus (4), Dactylis glomerata (4), Rumex Ace- 
tosella (5) und Carum Carvi (5). 

Probe 10 ( holldndisch) : Phleum pratense (2), Lolium perenne (2), 
Plantago lanceolata (2), Hypochoeris radicata (3- -2), Trifolium re- 
pens (3), Tr. pratense (5), Tr. dubiurn (5), Prunella vulgaris (3), 
Schoenoplectus Tabernaemontani (3), Anthoxanthum odoratum (4—3), 
Holcus ianatus, enthiilst (4--3), Agrostis alba (4 -3), Cerastium caespi- 
tosum (4 — 3), Leontodon autumnalis (4), Thrincia hirta (4), Ranun- 
culus acer (4), Arenaria serpyllifolia (4), Triseturn flavescens (5), 
Alopecurus niyosuroides (5), Polygonum aviculare (5) und Rumex 
Acetosa (5). 

(lias- und Milchquarzkornchen, braune Steinchen, graue und dun- 
kelgraue Erdbrockchen. 

Weitere Listen siehe Lit. Xo. 1, Bd. II, S. 73. 

31. Bromus-Arten^ Trespen-Arten. 

Von den Trespen-Arten kursieren im Handel besonders Sanien 
von Bromns erectus (Aufrechte Trespe), Bromus inermis (Wehr- 
lose Trespe) und Bromus arvensis (Ackerlrespe), gelegentlich 
aber auch solche von Bromus hordeaceus (Weiche Trespe), Bro- 
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mus commutatus (Verwechselte Trespe), Bromus secalinus 
(Roggentrespe) und Bromus sterilis (Unfruchtbare Trespe). Fur 
den Anbau zur Futtergewinnung kommt nur den drei erstge- 
nannten Arten unter besonderen Verhaltnissen eine gewisse Be- 
deutung zu, so in Mitleleuropa der aufrechten Trespe 
fur die Nutzung von trockenen, kalkhaltigen Bodenarten, die fur 
Esparsette zu flachgrundig und zu nahrstoffarm sind, und der 
iiberwinternd einjahrigen Ackertrespe als Ersatz fiir 
Lolium multiflorum auf trockcnem, dem Ital. Raigras nicht 
zusagendem Boden. Die wehrlose Trespe wire! in den 
Trockengebieten Osteuropas und Nordamerikas ihrer Diirre- und 
Kalteresistenz wegen sehr geschatzt, ist aber als Futlerpflanze 
fur Milteleuropa bedeutungslos. 

a) Bromus erecius Hudson. Aufrechte Trespe. 

Der im Handel oft unter dem falsehen Namen y^Bromus pro- 
tensis (Wiesentrespe)> vorkommende Sainen dieser ausdauern- 
den, nur fiir nahrstoffarmc, trockene Boden zu Futterzwecken 
unter IJmstanden noch anbauwiirdigen Grasart stamint in der 
Hauptsache aus S ii d f r a n k r e i c h. Er wird dort zum Teil 
als Ausputz aus F'roniental gewonnen und weist daher im gros- 
sen und ganzen die gleichen Verunreinigungen auf wie Fromen- 
lal, Es finden sich darin mehr oder weniger konstant vor: Dac- 
iylis glomerata, Arrhenatherum elniiuSy Medicago liipulina, Briza 
media, Holcus lanatus, Bromus commutatus, B, sterilis, Am 
thoxanihum odoratum. Chrysanthemum Leucanthemiim, Crepis 
biennis, Centaurea Scahiosa, Onobrychis sativa, Vida Ervilia, 
Carum Carvi, Sanguisorba muricata. S, minor, Banunculus aver, 
Ii, repens, Plantago lanceolata, Carduus nutans, Knautia amen- 
sis, Valerianella rimosa, dentata, V. olitoria, Alopecurus myo- 
suroides, Bupleurum rotundifolium, Rumex Acetosa, Satureia A vi- 
nos, Brachypodium pinnatum, Coronilla varia, Melilotus offici- 
nalis u. a. m. 

Cber die als normal zu betrachtende Zusammensetzung der 
Unkrautflora von Bromus erectus mogen naebstebende Unter- 
suebungsergebnisse naberen AufsebJuss geben. 

Probe t (franzdsisch) : Dactyiisglomerata(2), Arrhenatberumelatius 
(2), Poa trivialis (2), P. pratensis (4—3), Anthoxaiilbum odoralum (3), 
Knautia arvensis (3), Salvia pratensis (4—3), Triselum flavescens (4), 
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Lolium perenne (4), Silene vulgaris (4), Plaiitago lanceolala (4), Cen- 
taurea Scabiosa (4), Festuca ovina (4), Riimex Acetosa (4), Vicia 
Ervilia (5), Ranunculus repens (5) und Tragopogon orientalis (5). 
Claviceps purpurea (5). 

Probe 2 (franzosisch) : Dactylis gloraerala (2), Arrhcnatherum elatius 
(2) Galium Mollugo (2), Chrysanthemum Leucanthemum (3 — 2), An- 
thoxanthum odoratum (3), Medicago lupulina (3), Crepis biennis (3), 
Poa trivialis (3), P. pratensis (4), Salvia pratensis (4 3), Knautia ar- 

vensis (4 — 3), Ranunculus acer (4 — 3), Plantagomajor(4- 3),CapseIla 
Bursa pasloris (4), Bronius commutatus (4), B. slcrilis (5), F’estuca 
rubra (4), F. pratensis (4), Lapsana coinnuinis (4). Ruinex Acetosa 
(4), Rhinanthus Alectorolophus (4), Myosotis arvensis (5), Trifoliuni 
procurabens (5), Tr. pratense (5), Brachypodium pinnatum (5), Son- 
chus asper (5), Chaerefolium silvestre (5), Caruni Carvi (5), Trago- 
pogon orientalis (5), Cerastium caespitosum (5), Vicia hirsuta (5), 
Silene vulgaris (5), Melandrium dioecurn (5) und Cnipina vulgaris (5)* 

b) Bromus inermis Leyss. Wehrlose Trespe. 

Saatgut der vvehrlosen Trespe wird in 0 s I c u r o p a und 
Nordamerika produziert. Iin allgemeinen lassen sich diese 
beiden Herkiinfte leicht an ihrer Unkrautflora crkenncn. Genii- 
gend grosse Untersuchungsinuster vorausgesetzt, enthiilt namlich 
das Saatgut amerikanischer Herkunft stets Samen typisch ame- 
rikanischer Unkrauter, wie Plantago aristnta, Lepidium virgini-^ 
cuniy Hosackia americana^ u. dgl. in. Die osteuropaische Prove- 
nienz zeichnet sich aus durch das Fehlen solcher Unkrauter. In 
ihr finden sich mei^it vor: Agropyron repens, Bromns commuia- 
tus, Camelina Alyssum, Panicum milinceuni, Knautia arvensis, 
Secnle cereale, Triticum aestivum, Polygonum lapathifolium, P* 
Convolvulus, Agrostemma Githago, Centaurea Cyanus, Lappula 
echinata usw. 

Beispiele fiir die Zusamincnselzung der Unkrautflora von Bro- 
mus inermis: 

Probe 1 (osieuropdisch) : Agropyron repens (2), Galium Mollugo 
(2), G. tricorne (4), Melilolus officinalis (4 -3), Ajuga Chamaepitys 
(4 — 3), Lappula echinata (4), Poa trivialis (4), Lepidium Draba (4), 
Sinapis arvensis (5), Echiiim vulgare (5), Hyoscyamus niger (5), Re- 
seda lutea (5) und Ballota nigra (5). Ferner kommen in dieser Prove- 
nienz meist schwarze Erdklum|)chen vor. 

Probe 2 (amerikanhch) : Sorghum saccharatum var, technicus (2), 

* Hosackia americana (Nutt.) = //. Purshiana Benth. = Lotus sericeus 
Pursh =: Lotus americanus (Nutt.) Bisch. 
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Linurn usitatissimuni (3), Plaiitago aristata (3), Panicum miliaceum 
(4), Agropyron repens (4), Medicago sativa (4), Melilotus officinalis 

(4) , Poa pratensis (4), Secale cereale (4), Trifolium pratense (4), Tr. 
hybridum (5), Polygonum Convolvulus (4), Hosackia americana (5), 
Lepidium carnpestre (5), Chenopodium album (5), Rumex crispus 

(5) , Avena sativa (5), Triticum aestivum (5), Brassica Rapa campest- 
ris (5). Carcx sp. (5), Selaria glauca (5), Ambrosia artemisiaefolia 
(5) und Cirsiurn arvcnse (5). 

Probe 3 (ainerikanisch?) : Agropyron repens (1), Avena saliva (3), 
Thlaspi arvense (5) und Hordeum murinuin (5).^ 

Probe 4 (amerikanisch) : Brassica Rapa campestris (2—1), Melilo- 
tus officinalis (2), Agropyron repens (2), Medicago sativa (2), Poa 
pratensis (3 2), Plantago aristata (3), Festuca pratensis (4), F. ovina 
(5), Secale cereale (4>, Lepidium virginicum (4), Sorghum sacchara- 
tuin var. technicus (4), Panicum miliaceum (4), P. Crus galli (4), 
Rumex crispus (4), Phleum pratense. voll ausgereift (4), Lolium pe- 
renne (5- 4), Agroslis alba (5), Setaria glauca (5), Trifoliuni repens 
(5), Linurn usitatissimuni (5) und Polygonum Convolvulus (5). 

c) Hromus arvensis L. xAckertrespe. 

Das aiif deni Wellniarkt erschcinende Saatgiit dicser e i n- 
j a h r i g e n Grasarl stamnit zur Hauplsache aus D a n e in a r k 
und S c h w e den. 

Als Beispiele fiir die Zusaniinensetzung dcr Unkraulflora die- 
ser Provenienzen seien folgende Unlersiichungscrgebnisse cr- 
wahnt. 

Probe 1: Lolium muUiflorum & L. perenne (1), Dactylis glomerata 
(2), Agropyron repens (2). Rumex Acelosella (3 2). Medicago lupu- 

lina (3), Trifolium repens (3). Holcus lanatus (4), Poa trivialis (5). 
Anihemis ar\'ensis (5), Polygonum aviculare (5) und Sinapis arven- 
sis (5). 

Probe 2; Medicago lupulina (2 1), Bidens tripartilus (2). Agropy- 

ron repens (2), Onlaurea Cyanus (3), Polygonum Persicaria (3), An- 
ihemis arvensis (4 3), Lolium perenne (4—3), Alopecurus geniculatus 

(4), Dactylis glomerata (4), Rumex Acetosella (4). Myosotis arvensis 
(4). Chrysanthemum niarilimuiti (4). Ch. segetum (5), Scleranthus 
annuus (5). Poa pratensis (5), Secale cereale (5), Rhinanthus Alecto- 
rolophus (5). Spergula arvensis (5). Sonchus arvensis (5) und Sherar- 
dia arvensis (5). 

Probe 3; Lolium perenne (1). Dactylis glomerata (3 * 2). Agropyron 
repcns (3). Centaurea Cyanus (3), Medicago lupulina (4—3) Chrysan- 

* Diese Probe war fiir die Besliminung der Proven ienz zu klein! 
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themum inaritimum (4), Festuca pratensis (4), Capsella Bursa pastoris 
(5), Rumex Acelosella (5), Poa trivialis (5) und Myosolis arvensis (5). 

Probe 4; Agropyroii repens (3 — 2), Myosolis arvensis (3 — ^2), Chry- 
santhemum maritimum (3), Veronica Tourneforlii (4 — 3), Trifoliuin 
dubium (4 — 3), Tr. pratense (4), Medicago lupulina (4), Scleranthus 
annuus (4), Cerastium caespitosum (4), Anthemis arvensis (5 — 4), 
Poa trivialis (5), Ornithopus sativus (5), Papaver Argemone (5), Cy- 
nosurus cristatus (5), Vicia Ervilia (5), Lolium perenne (5), L. mul- 
tiflorum (5), Avena saliva (5) und Centaurea Scabiosa (5). 

Aus Italien werden ab und zu als Ausputz aus Getreide gewon- 
nene Gemische von Bromus arvensis, Bromiis hordeaceus und 
Bromus commutatus als »Bromiis pratensis:^^ angeboten, ebenso 
Gemische von Bromus arvensis und Cynosurus echinatus als »Cy- 
nosurus cristatus». 

Weitere Listen siehe Lit. No. 1, Bd. II, S. 61 u. 66. 

32. Anthoxanthum odoratum L. Geruchgras. 

Dieses Gras bliiht sehr friihzeitig, liefert aber iiusserst geringe, 
ininderwertige Ertrage. Es findet daher hochstens als Beiinen- 
gung in Mischungen fur Dauerwiesen auf inagerem, nahrstoffar- 
mem Boden an schattigen Lagen Verwendung. 

Saatgut von Anthoxanthum odoratum wird in M i 1 1 e N 
deutsc bland und Holland in Waldlichlungen gesani- 
melt, kommt aber ineist nur in kleinen Mengen auf den Markt. 
Friiher wurden an *Stelle des echten Geruchgrases oft Samen des 
nur liberwinternd einjahrigen Ruchgrases {Anthoxanthum ari- 
statum Boiss. = A, Puelii Lecoq & Lamotte) geliefert. Dieses 
wertlose Gras tritt in Norddeulschland haufig als sehr lastiges 
Unkraut in den Roggenfeldern auf, wird mit dem Roggen geern- 
tet, gedroschen und dann als Abfallprodukt beim Reinigen ge- 
wonnen. Verfalschungen mit Samen des Ruchgrases sind leicht 
wahrnehmbar an der helleren Farbe der Ahrenfrucht und na- 
mentlich am Vorkomraen spitziger Roggen korner. sowie von Sa- 
men typischer Unkrauter des mageren, kalkarmen Sandbodens 
(Arnoseris minima, Centaurea Cyanus, Hypochoeris glabra, 
Spergula ilforisona (= S, vernalis VVilld.), Agrostis Spica vend, 
Euphrasia Odontites u. a. m.). 

Beispiele fur die Zusammensetzung der Unkrautflora des Saat- 
gutes von: 
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a) Anthoxanthum odoratum L. 

Probe 1: Rumex Acetosella (2 — 1), Avena pubescens (3 — 2), Fes- 
tuca ovina capillata (3), F. ovina (4), Holcus lanatus (3), Vulpia Myu- 
ros (4)» Juncus effusus (5), Ornithopus sativus (5) und Chenopodium 
album (5). 

Probe 2: Luzula silvatica (2 — 1), Rumex Acetosella (2), R. Acetosa 
(4), Festuca ovina (3), F. rubra (3), F. heterophylla (4), F. ovina ca- 
pillata (4), Holcus lanatus (3), Cerastium caespitosum (4 — 3), Dacty- 
lis glomerata (4 — 3), Poa nemoralis (4 — 3), Alopecunis pratensis (4 
— 3), A. geniculatus (5), Bromus erectus (4), B. comrnutatus (4), De- 
schampsia flexuosa (4), Trisetum flavescens (4), Hieracium sp, (5 — 4), 
Loliuni perenne (5), Carex pallescens (5), Teesdalia nudicaulis (5), 
Ranunculus repens (5), Chenopodium album (5), Achillea millefo- 
lium (5) und Medicago lupulina (5). 

Probe 3: Cerastium caespitosum (2—1), Rumex Acetosella (2), Vio- 
la tricolor (3), Holcus lanatus (4 -3). Poa trivialis (4), Festuca ovina 

(4) , F. arundinacea (5), Stellaria media (4), Vulpia Myuros (4), (iera- 
nium molle (4), (j. pusilluin (5) und Deschampsia caespitosa (5). 

b) Anthoxanthum aristatum Boiss. 

Probe 1: Centaurea Cyanus (2—1), Agroslis Spica venti (2 — 1), Ar- 
noseris minima (2 — 1), Spergula arvensis (2 — 1), S. Morisonii S. 
vernalis Willd.) (4), Secale cereale (3), Teesdalia nudicaulis (4 — 
3), Chrysanthemum maritimum (4 — 3), Viola tricolor (5 — 4), Tri- 
foliiini pratense (5), Scleranthus aniiuus (5), Stellaria media (5) und 
Polygonum Persicaria {%5). 

Probe 2: Arnoseris minima (2 1), Agrostis Spica venti (2 — 1), 

Spergula Morisonii Boreau (= S. vernalis Willd.) (3 — 2), S. arvensis 

(5) , Teesdalia nudicaulis (3 — 2), Rumex Acetosella (3), Centaurea 
('yanus (4—3), Secale cereale (4), Cerastium caespitosum (4), Agro- 
pyron repens (4), Myosotis arvensis (4), Polygonum Persicaria (4), 
Lolium multiflorum (5 — 4), L. perenne (5), Chrysanthemum mariti- 
muni (5 — 4), Chenopodium album (5), Poa trivialis (5), Viola trico- 
lor (5), Anthemis Cotula (5), Cardamine pratensis (5), Scandix Pec- 
ten Veneris (5), Valerianella denlata (5), Hypochoeris glabra (5) und 
Stellaria media (5). 

Probe 3: Agrostis Spica venti (1), Arnoseris minima (2 — 1), Sper- 
gula arvensis (3), S. Morisonii (= S. vernalis Willd.) (4), Chry- 
santhemum maritimum (3), Teesdalia nudicaulis (3), Viola tri- 
color (5 — 4), Cynosurus cristalus (5), Rumex Acetosella (5), Myosotis 
arvensis (5), Stellaria media (5), Hypochoeris radicata (5) und Fes- 
tuca arundinacea (5). 

Vgl. ferner: Lit. No. 1, Bd, I, S. 113. 
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33. Holcus lanatus L. Wolliges Honiggras. 

Holcus lanataSf ein ausdauemdes, samtartig behaartes Gras, 
liefert schlechtes, vom Vieh nur ungerne gefressenes Fuller. Es 
bildel erhabene Horsle, enlwickell sich bei reichlicher Slicksloff- 
diingung auf lockerem Boden sehr iippig, isl fruhreif und ver- 
saml sich leichl. Auf Wiesen und Weiden Irill es of I als lasliges 
Unkraul auf. Sein Anbau, sei es in Reinsaal oder im Gemenge 
mil besseren Fullerpflanzen, isl hochslens dorl berechligl, wo die 
Slandorlsverhallnisse derart ungiinslig sind, dass andere Griiser 
nichl gedeihen. Das Saalgul des wolligen Honiggrases kommt 
sowohl im unenlhulslen (ganze Ahrchen!), als auch im enl- 
klapplen Zuslande (von den Hiillspelzen befreile Spelzfriichle) 
in den Handel. Es wird namenllich in Deulschland, Danemark, 
Grossbrilannien und Neuseeland gewonnen, und zwar teils als 
Auspulz aus gulen Grasern, leils durch Aussieben aus Heuhlu- 
men oder (sellen) durch feldmassigen Anbau. Die aus Neusee- 
land slammende, enlhiilsle Saalware zcichnel sich aus durch ver- 
hallnismassig slarkes Auflrelen von Crepis virenSf Trifolium 
procumbenSy Cynosarus cristatasy Dactylis glomerata (Spilz- 
friichle), Aira canjophylleay Lolium perennCy Senecio Jacobaeay 
Hypochoeris radicatOy Sonchus aspery Rumex Acetosella u. a. m. 

Als Beispiele fiir die Zusaminenselzung der Unkrautflora von 
Holcus lanatus seien erwahnl 

Probe 1 ( neuseelandisch) : Cynosurus cristatus (1), Trifolium pro- 
cumbens (2 — 1), Tr. repens (3—2), Anthoxanthiim odoratum (2), Cre- 
pis virens (2), Phleum pratense (3—2), Poa annua (4—3), P. praten- 
sis (5), Agrostis alba (4), Dactylis glomerata (4), Plantago lanceolata 
(5), Spergula arvensis (5), Aira caryophyllea (5), vSenecio Jacobaca 
(5) und Panicum Ischaemum (5). 

Probe 2 (deatsch): Juncus effusus (2 — 1), Deschampsia flexuosa 
(2), D. caespitosa (2), Festuca rubra (2), F. heterophylla (5), F, ovina 
capillata (5), Carex leporina (2), Agrostis alba (3—2), Rumex Aceto- 
sella (3), R. Acetosa (5), Luzula silvatica (3), Avena saliva (4—3), 
Anthoxanlhum odoratum (4—3), Dactylis glomerata (4), Arrhenathe- 
rum elatius (5), Trifoliura pratense (5), BraSvSica Rapa (5) und Hiera- 
cium levigatum (5). 

Probe S (westeuropdisch, britisch): Lolium perenne Si L. raultiflo- 
rum (2—1), Trifolium procumbens (3 — 2), Ranunculus repens (3—2), 
-Cynosurus cristatus (3—2), Anthoxanlhum odoratum (3—2), Poa Iri- 
vialis (3), P. annua (4), Rumex Acetosella (4—3), R. Acetosa (4), 
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Vulpia Myuros (4), Alopecurus geniculatus (4), Prunella vulgaris (4), 
Plantago lanceolata (4), Chrysanthemum Leucanthemum (4), Juncus 
sp. (4), Aira caryophyllea (4), Crepis virens (5), Hypochoeris radi- 
cata (5), Vicia hirsuta (5), Rhinanthus Alectorolophus (5), Carex le- 
porina (5), Arrhenatherum elatius (5) und Myosotis arvensis (5). 

Probe 4 (wesieuropdisch, schottisch) : Trifolium procumbens (2 — 1), 
Tr. pratense (5), Lolium perenne (2 — 1), Poa nemoralis (2), P. trivia- 
lis (3), P. annua (4), Myosotis arvensis (2), Phleum pratense (2), Dac- 
tylis glome rata, entspelzt (3), Cynosurus cristatus (4 — 3), Panicum 
sanguinalc (4 — 3), Agrostis alba (5) und Aira caryophyllea (5). 

Probe 5 (westeuropdUch, schottisch): Trifolium procumbens (2 — 1), 
Tr. pratense (3 — 2), Lolium perenne (2 — 1), Myosotis arvensis (2 — 1), 
Poa annua (2), P. trivialis (3), Crepis virens (2), Cerastium caespito- 
sum (2), Chrysanthemum Leucanthemum (2), Ch. maritimum (5), Ru- 
mex Acetosella (3- 2), ("ynosurus cristatus (3 -2), Aira caryophyllea 
(3- -2), Agrostis alba (3), Prunella vulgaris (4), Polygonum aviculare 
(4), Dactylis glomerata (5), Potentilla erecta (5), Sonchus asper (5) 
und Plantago lanceolata (5). 

Claviceps purpurea (3- 2). 

Probe 6 (ivesteuropdisch, irisch): Lolium perenne, entspelzt (2 — 1), 
Anthoxanthum odoratum, enthiilst (2), Poa pratensis (2), Trifoliuni 
procumbens (3 2), Tr. repens (5), Crepis virens (3™ 2), Aira caryo- 

phyllea (3), Cynosurus cristatus (3), Festuca rubra (4), Cerastium 
caespitosum (5) und Plantago lanceolata (5). 

Weitere Listen siebe Lit. No. 1, Bd. I, S. 94. 


Die vorliegende Arbeit erhebt weder hinsichtlich der Listen 
der Leit- und Begleitarten der einzelnen Provenienzgruppen, noch 
hinsichtlich der jeweiligen Zusammensetzung der Unkrautflora 
der verschiedenen Herkiinfte von Handelssaaten Anspruch auf 
VoUkommenheil. Fine luckenlose Aufzahlung aller bisher fur 
die einzelnen Provenienzgruppen festgestellten Unkrauter wiirdc 
dem Analytiker bei der Besliinmung der Provenicnz von Han- 
delssaaten nicht nur wenig niitzen, sondern ihm in vielen Fallen 
die Losung seiner ohnehiii nicht iinmer leichten Aufgabe noch 
erschwcren. Anderseits kann die Zusammensetzung der Unkraut- 
flora und der iibrigen Beimengungen fiir ein und dieselbe Sa- 
menart und Herkunft sehr stark variieren, je nach Bewirtschaf- 
tungssystem, Pflege der Kulturen, Art und Grad der Reinigung 
der Saatware usw. So ist der Ausspruch eines prominenten For- 
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derers des Samenkontroliwesens, Prof. Voigt sel.: »Die eigent- 
liche Kenntnis fangt erst da an, wo die Lehrbiicher aufh6ren)> 
wohl nirgends mehr zutreffend als dort, wo es sich um die Fest- 
steliung der Herkunft von Saatgut handelt. Man kann dem 
j ungen Analytiker, der sich mit Provenienzbestimmungen zu 
beschaftigen bat, keinen besseren Rat und keine bessere Anlei- 
tung geben, als mit Voigt und Nieser zu sagen: Selbst sehen, 
sich selbst mit der Materie beschaftigen und dann das Theore- 
tische mit den gewonnenen praktischen Erfahrungen verglei- 
chen, das ist das Wichtigste. 
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77 — - t'ber das Vorkommen von Helminthia echfoides Gaertn. 

und Ontaurea solstitialis L. in Luzerne- und Rotkleeschla- 
gen im westrheinischen Deutschland. Forschungsdienst, 
Bd. 5, Heft 4, 1938, S. 208 — 210 (J. Neumann-Neudamm & 
Berlin). 

78 — t-ber das Auftreten von Helminthia echioides Gaertn. 

und Ontaurea solstitialis L. in Luzerne- und Rotkleeschla- 
gen im Hunsriick, sowie im westrheinischen Deutschland 
iiberhaupt. Forschungsdienst, Bd. 6, Heft 9, 1938, S. 435/30. 

79 Oberstein, ()„ Ermiltelung der Herkunft von Klee- und Gras- 

samen. 89. Jahresber. d. schles. (ies. f. vaterl. Kultur 1911, 

I. Bd. 1912, H. Abt. bot. Sekt., S. 27—36. 

80 — Auslandische (west- und sudeuroptiische) Kleeunkrau- 

ter. Zeitschrift Landw. Kam. Schlesien, XVII, 1913, S. 1342 
- 40, 1392- 95. 

81 l^ber Verfalschungen von Klee- und (irassamereien. 92. 
Jahresber. d. schles. (ies. f. vaterl. Kultur 1914, I. Bd. 1915, 

II. Abt. bot. sekt., S. 10 — 24, 

g2 — „ — Herkunftsbestimmung der Kleesaaten. Mit 10 Abb. (P. 
Parey, Berlin 1910). 

83 — „ — 1st die Warming vor Rotkleeherkiinften mit mediterran- 

allanlischen (^harakterbegleitsamen berechtigt? Landw. 
Jahrbiicher Bd. 51, Berlin 1918, S. 453. 
g4 — t^ber Begleitsamen schlesischen Rotklees, schlesischer Lu- 
zerne und schlesischer Feldhulsenfriichte. Mit 2 Abb., 
Pflanzenbau 14. Jahrg., Heft 2, 1937. 

35 — ,, — (U)er Beischlus.se von Unkrautsameii in Proben von Rot- 
kleesanien lettliindischer Herkunft. Jahresber. f. angew. 
Botanik 1937, Bd. XIX, Heft 1, S. 89. 

86 Paezoski, J., Ober die Ackerunkrauter des Gouv. Cherson. Bull, 
des Kaiserl. russ. Bureau f. angew. Botanik, IV, 1911, S. 
126 uff. 



408 


No. 

87 Petery, W, i;., Beobachtungen und Forschungen inbetreff der 

fremden Samen (Unkrautsamen), die in den argentini- 
schen Saaten enthalten sind, mil besonderer Beriicksich- 
tigiing der Herkunft dieser, jc nach Verbreitung der be- 
treffenden Unkrautpflanzen in den verschiedenen Pro- 
duktionsgebielen Argentiniens (vgl. Lit. No. 3, 1, S. 69/78). 

88 Pieper, Hermann, Das-Saatgut. Verlag Paul Parey, Berlin 1930. 

89 Poelt, H., Bin Beitrag ziir Herkunftsbestimmung von Inkarnatklee 

aus Ungarn. Prakt. Blatter f. Pflanzenbau & Pflanzenschutz, 
XVIII. Jahrg., 1940. S. 65. 

90 Hansom, Betty, The weeds which characterize Alfalfa seed grown 

in Colorado, Kansas, Oklahoma, New Mexico and Utah. 
News Letter of the Association of Official Seed Analysts 
of North America, Vol. 9, No. 1, 1935 (vgl. auch Lit. No. 3, 
.9, S. 05/68). 

91 Hatt, A,, Leinsaat von estnischer Herkunft (vgl. Lit. No. 3, 

S. 150/167. 

92 Sakellario, D., Die Feststellung der Provenienz, insbesondcre bei 

Kleesamen. Piibl. der K. K. Samenkontrollstation Wien, 
No. 159, 1897. 

93 Schmidt, W., Der jetzige Stand der Samenherkunftsprufung. 

Forstarchiv 1930, Heft 15. 

94 Simon, J., Die Beurteilung des Anbauwertes franzosischer Rot- 

kleesaaten. Jahresber. f. angewandte Botanik 1919, S. 144. 

95 Sirringe, Emma F., S: Toole, E, //., Seed-like-stone-cell bodies in 

commercial seed. Proceedings of the 14. and 15. Annual 
Meetings Association of Official Seed Analysts of North 
America 1923 (vgl. auch Lit. No. 3, 9, S. 21). 

96 Stahl, Chr., Undersogelser over Forekomsten af Ukrudsfro i Fro- 

proven. Beretning fra Statsfrokontrollen. Tidsskrift for 
Planteavl, Bd. 38, 1932, S. 103 (danisch). 

97 Sldhlin, A., Untersuchungen an Luzerneproben Thiiringer Hor- 

kunft. Pflanzenbau, VI. Jahrg. 1929/30, S, 276. 

98 Steblev, F. G., Versuche mit Kleearten und Grasern. Landw. Jahr- 

buch der Schweiz 1917. 

99 Steblev, F. G,, Sc Volkart, A., Kulturversuche mit Wicken. Landw. 

Jahrbuch der Schweiz 1906, S. 243 uff. 

100 Stebler, Thiele, Volkart & Grisch, 30. Jahresbericht der Schweiz. 

Samenuntersuchungs- und Versuchsan stall in Zurich 
(1908), S. 22/24. 

101 Svedersky, B,, Les graines de mauvaises herbes dans les trefles 

de Podolie. Annales de ITnstitut d^essais de seraences au 
Jardin Imperial botanique de Pierre le Grand, Vol. Ill, 
Livr. 6, 1916 (Russisch mit franzosi.scher Zusammenf as- 
sung). 



m 


No. 

102 Svedersky, B,, Die Provenienzmerkmale der Rotkleesamen aus 

Polen (aus Ost-Kleinpolen, Wolhynien, Wilno & Nowo- 
grodek und Poznan) (vgl. Lit. No 3, 8, S. 124/132). 

103 Todaro, Fr,, Le Analisi fatte nel primo Quindicennio 1907^ — 1908 

a 1921 — 1922. Laboratorio per Tanalisi delle Sementi. Bo- 
logna 1928. [Vgl. Lit. No. 36, Vol. 10, S. 575/76 & 608]. 

104 Tryti, G., Om avlsstedsbestemmelse av frovarer. Mil 1 Tafel. Tids- 

skrift for Det norske Landbruk, 11. Heft, 1914 (norwe- 
gisch). 

105 — „ — New methods for the determination of the origin of 

seed (vgl. Lit. No. 3, C IV, S. 97/99). 

106 Volkari, A., Die Herkunftsbestimmung der Saaten. Verhandlungen 

des Internationalen Kongresses fiir Samenpriifung in Ko- 
penhagen 1921 (Lit. No. 3, C III, S. 32/43). 

107 — „ — Report on the determination of provenance of clover 

and grass seeds. Bericht iiber den IV. Internationalen Kon- 
gress fiir Samenprufung in Cambridge 1924 (Lit. No. 3, 
C IV, S. 83/97). 

108 Wahlen, F, 7\, The determination of the origin of agricultural 

seeds with special reference to red clover. Scientific Agri- 
culture, Vol. V, No. 12, 1925, S. 3()9. 

108a — „ — Rotklee aus Kanada (Ontario). (Lit. No, 3, I, S. 33/34). 

109 — „ — A survey of weed seed impurities of agricultural seed 

produced in Canada, with special reference to the deter- 
mination of origin (vgl. Lit. No. 3, 3 (3), S. 19/60). 

110 \Vai\sbergf J.. Rotklee aus Lettland (siehe Lit. No. 85). 

111 Wekslertehik, A^, S: Krilowa, N., Unlersuehungsergebnisse von 

Rotklee- und Luzerneproben aus der Ukraine (vgl. Lit. No. 
3, 3 (15—16—17), S. 38/41). 

112 Werneck, H., Ergebnisse der Untersuchungen von Friihkleeproben 

aus Oberosterreich (vgl. Lit. No. 3, 4, S. 147), von Mittel- 
kleeproben aus Oberosterreich (1. c., S. 149), und von 
Spatkleeproben aus Oberosterreich (I. c., S. 151). 

113 Wiksell, G., Swedish red clover from Stockholms Liin. (Vgl. Lit. 

No. 3, C IV, S. 96/97). 

114 — „ — Das Vorkommen verschiedener Arten von Unkrautsa- 

men in schwedischem Saatgut einiger wichtiger Pflanzen- 
arten. MU deutschem Resume. Mitteilung No. 2 (1927) der 
Staatlichen Centralstation fur Samenkontrolle in Stock- 
holm. 

115 Wilcox, Mead E., & Stevenson, N., Report of the Nebraska Seed 

Laboratory. Bull, of Agric. Experim. Stat. of Nebraska, Vol. 
XXI, A. IV No. 110 (vgl. auch Lit. No. 3, 9, S. 63/64 und 
No. 3, 10, S. 582). 



410 

No. 

116 Witte, H,, Silene dichotoma Ehrh. und Geranium dissectum L. im 

schwedischen Spatklcc. Sveriges Utsadesforenings tid- 
skrift, Bd. 22, 1912, S. 57. 

117 — „ — Silene dichotoma Ehrh. Das Auftreten einer siidosteuro- 

pdischen Art in Schweden, hauptsachlich als Unkraut in 
Kleeschlagen. Svensk Botanisk Tidskrift, Bd. 6, Heft 3, 
1912 (Schwedisch mit deutscher Zusammenfassung). 

118 — „ — Gelbklee (Medicago lupulina L.) von schwedischer Her- 

kunft (vgl. Lit. No. 3, It, S. 1/4). 

119 — „ — Uber das Vorkornraen von schadlichen Unkrautsamen in 

Proben von Rotklee, Bastardklee und Timothe schwedi- 
scher Herkunft. Mit englischem Resume. Mitteilung No. 14 
(1939) der Staatlichen Gentralstation fur Samenkontrolle 
in Stockholm. 

119a — „ — Engelskt och italienskt rajgras samt renlosta i forsok p& 
Svaldf under Sren 1911 — 1920. Sveriges Utsadesforenings 
Tidskrift 1921, S. 70—83. (Schwedisch). 

120 — „ — Gcncralindex Tiber die Publikationen der Intcrnationalcn 

Vcreinigiing fiir Samenkontrolle wahrcnd der Jahrc 1921 
-1938. 


b; Bestiminimg von Unkrautsamen, 

121 Blake, Anita Marn, Akenes of some (^ompositae. .Agricultural 

Experiment Station North Dakota, Agricultural College, 
Fargo, 5Jorth Dakota. Bulletin 218, April 1928. 

122 Brown, E., <fc Hillman, F, H,, Seed of red clover and its impuri- 

ties. Farmer’s Bulletin No. 260, U. S. Department of Agri- 
culture, Washington 1906. 

123 Brouwer, W„ Landwirtschaftliche Samenkunde. Mit 14 Tafeln. 

Verlag von J. Neumann-Neiidaram 1927. 

124 Biirchard, (),, Die Unkrautsamen dcr Klee- und Grassaaten mit 

besonderer Beriicksichtigung ihrer Herkunft. Mit 5 Licht- 
drucktafeln (Verlagsbuchhandlung Paul Parey, Berlin 
1900). 

125 Chitrowo, W,, Atlas von Samen und Friichten der Feldunkrauter 

aus Mitteirussland. Bull. d. Kais. russ. Bureau f. angew. 
Botanik VII, 1914, S. 186. 

126 Qark, G. //., Weed seeds commonly found in Timothy, Alsike and 

Red clover seeds. Bull. No, 16, New Series, Ottawa 1904. 

127 — „ — Weeds and weed seeds. Bulletin No. S-8, Dominion of 

Canada, Department of Agriculture, Seed Branch, Dec. 
1914. 



411 


No. 

128 Clark, G» H,, dc Fletcher, J., Farm weeds of Canada. With Illustra- 

tions. Second Edition. Revised and enlarged by G. H. 
Clark. Published by Direction of The Hon. Sydney A. 
Fisher, Minister of Agriculture, Ottawa 1909 (franzbs. Aus- 
gabe 1906). 

129 Cockayne, A, //., Perennial Rye-grass seed. The N. Z. Journal of 

Agriculture, 1914, S. 619/39. 

130 Franck, W. ./., Het voorkomen, het herkennen en de beteekenis 

voor den landbouwer van vervalschingen der rneest ge- 
bruikte graszaadsoorten. Department van Landbouw, Nij- 
verheid en Handel, Directie van den Landbouw, 1915. 

131 Franck, W. J„ en Wierinya, G„ Zaden van de mee.st voorkomende 

Klaverachtige Gewa.ssen (»Verslagen van Landbouwkun- 
dige Onderzoekingen der Rijkslandbouwprocfstations», No. 
XXI, S’Gravenhage 1917). 

132 Francois, L,, Les semcnces des plantes adventices dans les cerea- 

Ics. Annales de la Science agronomique, Nancy 1930. 

133 — — Differents types de graines du genre Plantago. Annales 

agronomiques, Paris 1933. 

134 — - Scmences et premieres phases dii developpeincnl des plan- 

tes commensales des vegetaux cultives. Annales des Epi- 
phylies et de PhytogtMietique. Tome H. Fuse. 2.— , Paris 
1936. 

135 Scmences cl premieres phases du developpernenl des plan- 

tes se rencontrant a pen pres partout dans les cereales. 
Annales des Epiphyties el de Phytogenetique, Tome HI. — 
Fasc. 1. , Paris 1937. 

136 Grisch, A,, Plantago Rugelii Dene., Plantago media L. und Plan- 

tago major L. (vgl. Lit. No. 3, 7, S. 49/53). 

137 Harz, C. O., Landwirtschaflliche Samenkunde. Band 1 & 2. Ver- 

lag von Paul Parey, Berlin 1885. 

138 Hillman, F. //., Testing farm seeds in the home and in the rural 

school. U. S. Department of Agriculture, Farmers’ Bulletin 
428, Washington 1911. 

139 Hillman, F. //., (Sc Henry, Helen IL, Know your seeds! Drawings 

of forage plant seeds and weed seeds commonly found 
with them. U. S. Department of Agriculture. Published by 
»Seed Worlds, 223 W. Jackson Blvd., Chicago III. 

140 Haber, J. A., Schliis.sel zur Bestimmung der Fruchte und Samen 

der wichtigsten Ackerunkrauter. Mit 83 Abb. Verlag Dr, 
F. P. Datterer & Cie., Frcising-Miinchen, Abteilung Land- 
wirtschaft. 

141 Korsmo, E,, Unkrautsameii (34 farbige Tafeln iiber Samen und 

Teilc von Fruchtstanden). Gyldendal Norsk Forlag, Oslo 
1935. 



412 


No. 

142 Korsmo, UnkrSuter im Ackerbau der Ncuzeit (Julius Springer, 

Berlin 1930). 

143 — „ — Unkrauttafeln, Serie I— III (Koehler & Volckmar A. G., 

Leipzig). 

144 Larionow, D, K., Dbei das Unlersrheiden einiger Malva-Arlen 

durch ihre Samen. Annal. d. Samenpriifungs-Anstalt a. K. 
Bot. Garten St*. Petersburg Bd. I, Heft 8, 1913. S. 18. 

145 McKee, /?., & Bicker, P. L., Nonperennial Medieagos. U. S. Depart- 

ment of Agriculture, Bureau of Plant Industry, Bulletin 
No. 207, Washington 1913. 

146 Nobbe, b\, Handbuch dcr Samenkunde. Mit 339 Holzschnitten. 

Berlin 1870 (Verlag von Wiegandl, Henipel & Parey). 

147 Oberstein, 0., Pber einigc seltcnere Luzerne- und Wollkletten- 

beischliisse. Landw. Jahrbucher, Bd. 53, Berlin 1919, 
S. 627. 

148 — „ — Pber einige seltsame Charakterbeischliisse von Futler- 

samereieii. Mit Abbildungen. .lahresber. f. angew. Botanik, 
Bd. XVII, 1935, S. 500. 

149 — „ — Phacelia magelJaniea (^oville (= Ph. circinata Jacq.) in 

Schwedenklee aus dem Staate Oregon (U. S. A.). Jahresber. 
f. angew. Botanik, Bd. XX, 1938, S. 123. 

150 Pieters, A. J., & Charles, Vera K^, The seed coats of certain 

species of the genus Brassica. U. S. Department of Agri- 
culture, Bulletin No. 29,, Washington 1901. 

151 Bossier, Lydia, Vergleichende Morphologic der Samen europtii- 

scher Euphorbia-Arten. Beihefte zum Botanischen Central- 
blatt, Band LXII, Abteilung B. Heft 1 (Verlag von C. Hein- 
rich, Dresden N. 1943). 

152 Settegast, //., Die landwirtschaftlichcn Samereien und der Sa- 

menbau. Leipzig 1892. 

153 Stebler, Schroter & Volkart, Die besten Futterpflanzen, Bd. 1(1. 

Aufl. 1883, letzte 1913); Bd. II (1. Aufl. 1884, letzte 1908). 
Verlag K. J. Wyss, Bern. 

154 Stevens, 0. A„ North Dakota weeds. Mit Abbildungen. Agric. 

Exp. Station, North Dakota Agricultural College Fargo, 
N. D., Bull. 162, 1922 (revised June 1927). 

155 Vulliemin, A., Beitrage zur Kenntnis der Senfsamen. Mit 2 Taf., 

1904. 

156 Wittmack, L., Landwirtschaftliche Samenkunde (P. Parey, Ber- 

lin 1922). 

157 Zeiher, Erich, Untersuchungen fiber die Moglichkeiten der Unter- 

scheidung der Spelzfrfichte von Phleum praten.se L. und 
Phleum nodosum L. Pflanzenbau, Heft 5, Jg. 15 (1938). 



413 


Erklarung der Tafeln.*) 

Fig. 1. Sildeuropalsehe Herkunft.'^) 


1. Arthrolobiuni scorpioides Desv. ( = 
Coronilla scorpioides L.). 

2. Helrninthia echioides Gartner (= 
Picris echioides L.). 

Centaurea solstitialis L. 

4. Torilis nodosa (L ) Gartner. 

5. Cephalaria Iraussilvanica (L.) 
Schrader. 

6. Aintni niajus L. ( Apiiim Ainmi 
Crantz). 

7. Scahiosa maritima L. (Friichtchen 
init und ohm* Hiillkelch). 

8 Trifolium supinum Savi (= Tr. 
echinatiim Marsch.-Bieh. ). 


9. Lotus ornithopodioides L, 

10. Picris stricta Jord. (= P. spinulosa 
Bert. .in Guss., 1844). 

11. Phalaris paradoxa L. 

12. Andropogoii halepeiisis (L.) Brot. 
(naekte Frucht). 

18. Petroselinum segetum (L.) Koch 
( = Garuni segetum Benth. & 
Hook.)’) 

14. Hedysaruiii coronarium L. 

15. Salvia Verbenaca L. 

H). ('entaurea Caleitrapa L. 


Fig. II. Osteiiropaisrhe Herkunft.“) 


1. Hibiscus Trionum L. 

2. Glaucium corniculatuin (L.) (hirtis. 
8 Delphinium F.onsolida L. 

4. Bupleiirum tenuissiinum L. 

5. Xigella arveusis L. 

0. Salvia nemorosa L. ( ~ S. sylvestris 
Jacq. et anct. non L. spec. pi. ed. 
II.) 

7. Berteroa incana (L.) DC. 

8. Hyoscyamus iiiger L. 

9. Papaver Hhocas L. 

10. Anthemis ruthenica Marsch -Bicb. 

11. Silene dichotoma Ehrh. 

12. Sideritis montana L. 

18. Ballot a nigra L. 

14. Camelina sativa (L.) Oantz. 

15. Salvia verticillata L. 


16. Lythrum Hyssopifolia L. (Frucht 
und Samen). 

17. ('entaurea maculosa Lam. ssp. mi- 
cranthos (Gmclin) Guglcr. 

18. .\nthemis aiistriaca Jacq. 

19. .Allium angulosum L. 

20. Lappula echinata Gilib. (= Echi- 
nospernium Lappula Lehm.). 

21. ('.arduus acanlhoidcs L. 

22. Bumex odontocarpus Sandor (= R. 
stenoplnllus Led , = H. biformis 
Menyh.). 

28. Trigonella Besseriana Ser. 

24. ('oroiiilla varia L. 

25. Vaccaria pyramidata Medikiis ( = 
V. parvi flora Monch). 

20. ('onium maculatum L. 


Fig. III. Nordamerikanisehe Herkuiifl.^) 


1. Panicum dichotonium L. P. la- 
nugiiiosiim Ell., = P. piibescciis 
Lam.). 

2. Panicum capillare L. 

8. Paspaliini ciliatifoliiini Michx. ( = 
P. setaceum Michx.). 


4. Carex cephalophora Muhl. G. 
rosea var. retroflexa Torr.), mit 
und ohne Fruchtschlauch. 

5. Lepidium virginicuin L. 

6. Plantago aristata Michx. (= P. Pa- 
tagonica Jacq. var. aristata Gray). 


*) Der Firma Sehweizer & Co, in Thun sei auch hier unaer beater Dank fiir die Erlaubnis 
Jtur Reproduktion der Tafein I~IV ausaesprochen. 

®) Vgl. auch die im 1. Tell gemachten Angaben iiber das anderweitige Vorkommen dieser 
Arten (Gruppen I—X, S. 158—179). 

•) Siehe auch: ^Westeuropkiache Provenienz». 
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7. Geranium carolinianum L. 

8. Plantago Rugelii Decaisne. 

9. Glyceria nervaia Trin. (= Pani- 
cularia nervata (Willd.) Kunlze). 

10. Potentilla norvegica L. (= P. mon- 
speliensis L.). 

11. Iva xanthifolia (Fresen.) Nutt. 

12. Salvia laiiceolata Willd. 

13. Koellia flexuosa (Walt.) Mac M. 
(= Pycnanthemum linifolium 
Pursh = P, flexuosiim (Walt.) P. 

S. P.). 

14. Axyris amarantoides L. 

15. Euphorbia Preslii Guss. (= E. nu- 
tans Lagasca). 


16. Ambrosia artemisiaefolia L. (= A. 
elatior L.), mil und ohne Frucht- 
hiille. 

17. Rudbeckia birta L. 

18. Cupbea viscosissima Jacq. 

19. Physalis lanceolata Michx. 

20. Tradescantia Virginiana L. (= T. 
virginica L.). 

21. Verbena hastata L. 

22. Vulpia octoflora (Walt.) Rydb. ( = 
V. tenella Heynh. = Festuca octo- 
flora Walt.). 

23. Grindelia sqiiarrosa Dunal. 


Fig. IV. Siidamerikanische Herkunft.^) 


1. Cenchrus tribuloides L. (= C. pau- 
ciflorus Benth.), nacktc Fnicht. 

2. Medicago arahica (L.) Hudson ( = 
M. maculata Willd.). 

3. Medicago bispida Gartner (= M. 
deuticulata Willd.). 

4. Salsola Kali L. var. tcnuifolia G. 
F. W. Meyer (= S, Kali var. Tra- 
gus Moq. = S. pestifer A. Ncls.). 

5. Rumex pulcher L. 

6. Melilotus indicus (L.) All. (= M. 
parviflorus Desf.), ohne und mit 
Hiilse. 

7. Amrni Visnaga (L.) Lam. 


8. Apium leptophyllum (DC.) F. Mu- 
ell. (— A. .\mmi Urban). 

9. (Uiscuta racemosa Mart. 

10. (kjiitaurea inelitens^is L. 

11. Phalaris angusta Nees. 

12. Brassica nigra (L.) Koch. 

13. Trifolium tridentatum Lindl. 

14. Navarretia intcrtexta Benth. & 

^ Hook. (= Gilia intcrtexta Steud.). 

15. Broinus unioloides (Willd.) H. B. 
K. (= B. Schraderi Kunth = Ce- 
ratochloa australis Sprgl.), mit und 
ohne Spclzen. 

16. Cirsium lanceolatum (L.) Hill. 

17. Aiithemis (^otula L. 


Fig. V. Kotklee italieiiischer Herkunft. 


1. Bupleurum protractum Link & 
Hoffm. (= B. lancifoliiim Hornem. 
= B. subovatum Link). 

2. Rumex crispus L. 

2 a. » » L. (entschalt). 

3. Lolium perenne L. (Bauchseite). 

3 a. » » L. (Riickenseitc). 

4. Graubraune Erdbrockchen. 

5. Hedysarum coronarium L. 

5 a. » » L. ( zer- 

brochenes Korn). 


6. C.arduus nutans L. 

7. Daucus Carota L. 

8. Graubraunes Steinchen. 

9. Malva neglccta Wallr. 

10. Plantago lanceolata L. 

11. Hellgraues .Steinchen. 

12. Medicago sat iva L. 

13. Medicago lupulina L. (in Hiilse) 

14. Sherardia arvensis L. 

15. Phalaris paradoxa L. 


Fig. VI. Luierne turkestoniseher Herkunft. 


1. Alhagi camelorum Fiseb. 

2. Setaria glauca (L.) Pal. 

3. Plantago lanceolata L. 

4. Lossartiges Erdkliimpcben. 

5. Setaria italica (L.) Pal. var. mo- 
haria Alef. 


6. Polygonum aviculare L. 

7. Setaria viridis (L.) Pal. (Rticken- 

seite). 

7 a. » » (L.) Pal. (Bauch- 

seite). 


’) Vgl. auch die im 1. Teil aemaehten Angaben iiber das anderweitige Vorkommen di«wr 
Arten (Qmppen I—X, S. 158—179). 
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8. Centaurea Picris Pal. (= Acrop- 
tilon Picris DC.). 

9. Lappula echinata Gilib. (= Echi- 
nospermum Lappula Lehm.). 

10. Panicum Crus galli L. 

11. Cichoriiim Intybus L. 


12. Graues Stcinchen. 

13. Kliimpchen grauer, Ibssartiger Erde. 

14. Graubrauncs Steiiichen. 

15. Cbenopodiuin album L. 

10. Panicum miliaceiim L., braungelb 
(Haiichseite). 


Fig. VII. Luzerne nordspanit^eher Herkunft. 


1. Sleinchen, hellbraiin, dunkel ge- 
sprenkelt. 

2. Verbena officinalis L. 

.3. Ammi inajus L. (Ruckenseite). 

3 a. » » L. (Bauchseite). 

4. Anthem is Cotiila L. 

5. .^triplex patiilum L. 

6. Cichorium Intybus L. (hell- und 
dunkelfarbige Friichtchen). 

7. Hellfarbiges Kalksteinchen. 

8. Helminthia echioidcs Gartner ( = 
Picris echioidcs L.). 

9. Grau-rotliches Ldssklumpchcn 

10. Torilis .Anthriscus (L.) Gmclin 
( Bauchseite). 

11. Kliimpchen Idssartiger Hrde. 

12. Linaria Elatine (L.) Miller ( = 
Kickxia Elatine (L.) Du in.) 


13. Setaria viridis (L.) Pal. 

14. Chenopodium album L. 

15. Stiick einer Muschelschale. 

16. Panicum Crus galli L. 

17. Arthrolobium scorpioides Desv. ( = 
(^oronilla scorpioides L.). 

18. Amarantus retroflexus L. 

19. Panicum sanguinale L. 

20. Stcinchen, braun-rbtlich. 

21. Andropogon halcpensis (L.) Brot. 
(enthiilst ). 

22. Setaria glauca (L.) Pal. (dunkel- 
farbig). 

23. Huinex crispus L. 

24. Weisses Stcinchen (Milchquarz). 

25. Hellbraunes Steiiichen (Kalk). 

26. Polygonum aviculare L. 

27. Plantago lanceolata L. 


Fig. VIII. Luzenie ungarisoher Herkunft. 


1. Brassica Rapa L. var. campestris 
(L.) Koch. 

2. Setaria ilalica (L) Pal. var. mo- 
liaria Alef. 

3. Stachys aiiiuius L. 

4. Setaria viridis (L.) Pal. (dunkel- 
farbig). 

5. Cichorium Intybus L. (Rucken- 

seite) 

5 a. » » L. ( Bauch- 

seite ). 

6. Hunicx odoiitocarpiis Saiidor ( = 
R. stenophyllus Led. R. biformis 
Menyh.). 

7. Coronilla varia L. 

8. Panicum miliaceum L. 

9. Hibiscus Trionum L^ 

10. Trifolium repens L, 

11. Reseda lutea L. 

12. Schwarzes, kompaktes Erdbrock- 
chen. 


13. Humex crispus L, 

14. ('.henopodium album L. 

15. Dunkel graues, kompaktes Erdbrock- 
cheii. 

16. .Amarantus Blitum L. 

17. Polygonum aviculare L. 

18. ('onium maculatum L. (Bauchseite). 

18 a » » L. (Riicken- 

seite). 

19. Graues, kompaktes Erdbrdckchen, 

20. Echiuin vulgare L. 

21. Pninella vulgaris L. 

22. Polygonum Persicaria L. 

23. Verbena officinalis L. 

24. Delphinium Consolida L. 

25. Plantago lanceolata L. 

26. .Arctium minus (Hill) Bernh. ( = 
Lappa minor DC.). 

27. Melandrium dioecum (L.) Simon- 
kai ( = M. diurnum Fries = M. 
ruhrum Garcke). 


Fig. IX. Bastardkiee osteuropiiiseher Herkunft. 

1. Silene dichotoma Ehrh, 3. Phleum pratense L. (nackt). 

2. Chrysanthemum maritimum (L.) 3 a. » » L. (mit Spelzen). 

Pers. (=::: Ch. inodorum L. = Ma- 4. Schoenoplectus sp. 

tricaria inodora L.). 5. Stellaria graminea L. 
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6. Rumex crispus jL* 

7. Chrysanthemum Leucanthemum L. 

8. Cirsium arvense (L,) Scop. 

9. Myosotis atrensis (L.) Hill {= M. 
intermedia Link). 

10. Medicago lupulina L. 

11. Pmnella vulgaris L. (Riickenaelte). 

11a. » ‘ » L. (Bauchseite). 


12. Rumex Acetosella L. 

13. Trifolium repens L. 

14. Galium Mollugo L. 

15. Carex leporina L. 

16. Poa pratensis L. 

17. Rumex crispus L. (enthhlst). 

18. Trifolium pratense L. 


Fig. X. Bastardklee nordamerikanischer Herkunft. 


1. Dracocephalum parviflorum Nutt. 

2. Trifolium repens L. 

3. Carex sp. 

4. Mefcndrium noctiflorum (L.) Fries. 

5. Hellgraues Erdkliimpchen. 

6. Cheiiopodium album L. 

7. Geranium carolinianum L. 

8. Phleum pratense L. (mit Spelzen). 

8a. » » L. (nackt). 


9. Hellgelbes Steincheii. 

10. Graues Steinchen. 

11. Carex sp. 

12. Trifolium pratense L. 

13. Weisses Steinchen. 

14. Glyceria sp., entspelzt (Bauchseite). 

14 a. > » » (Riickenseite). 

15. Eleocharis ovata (Roth) R. & S. 
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ComptesTendus de livres, resumes. — Book>Reviews, 
Abstracts. — Bucherbesprechungen, Referate. 

J. C. Dorst: »De plantenveredeling op breederen grondslag» (»Die 
PfJanzenselektioii auf breiterer GrundJage»). Inauguralrede, 
Veenman, Wageningen, 20 p. 

In dieser bedeutenden Rede betont Dorst die ungenugende Ver- 
giitung, welche der Zuchter fiir seine Arbeit erhalt. 

Mit Anerkennung wird hier gesprochen von der Initiative des Nie- 
derlandischen Allgemeinen Anerkennungsdienstes, um die Arbeit des 
Ziichters durch die Erteilung von Vergiitungen fiir das anerkannte 
Nachbau-Saatgut zu unterstiitzen. 

. Die Vor- und Nachteile eines Ziichlerschutzes werden besprochen 
iind auf das weite Arbeitsfeld einer Anstalt hingewiesen, welche 
liber Sachverstandige, eine Ausstattung und das benotigte Kapital 
verfiigt um die Untersuchungsmethoden und die Rassen-Identifizierung 
zii vervollkonimnen, und Richtlinien zu schaffen zu einer sicheren 
Aussprache, wenn es sich um Gewahrung einer Gratifikation handelt. 
Dorst nennt die Notwendigkeit einer weiteren Unterstiitzung und 
Aufklarung der niederlandisehen Zuchter. 

Er weist auf die bedeutende Arbeit in Russland hin, wo man plan- 
massig aus alien Teilen der Welt Kultur- und Wildrassen sammelt, 
im Stand erhalt und vermehrt als Ausgangsmaterial fiir Veredlungs- 
arbeit, 

Der Import dieses neuen Genenmaterials inacht es moglich bessere 
Rassen zu gewinnen durch Kombinationskreuzung, welche ofters mit 
Zuriickkreuzungen zusammengeht. 

Verfasser hebt hervor dass es unbedingt notwendig ist dieser Arbeit 
zu einer breiteren Grundlage zu verhelfen als bis jetzt der Fall war, 
in der Absicht den Ziichtern wertvolles Ausgangsmaterial bieten zu 
kdnnen. 

Hier wird auf das Genenmaterial hingewiesen, welches auf dem 
Institute fiir Pflanzenveredlung, aus der Kreuzung verschiedener Lein- 
samen-Importrassen entstanden ist. 

Hingedeutet wird auf das wachsende Interesse fiir Resislenz und 
Immunitat. Hier bleibt immer noch eine bedeutende Aufgabe fiir 
Zhchter iibrig, Viel kann erreicht werden durch Anstellung von Kon- 
sulenten, durch ausgebreitete landwirtschaftliche Organisationen, 
Anerkennungsdienste und weilere Einstellungen, welche nicht auf 
finanziellem Vorteil bedacht sind. Durch das einseitige Streben nach 
Ertragsvermehrung ist die Qualitatsuntersuchung ein wenig vernach- 
lassigt worden, jetzt aber ist das »Zentrale Institut fiir landwirtschaft- 
liche Untersuchungen» wieder voller Aufraerksamkeit dieser Frage 
gegenuber. Als Beispiel fiir was ein genaues Suchen nach Mutationen 
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bedeuten kann, nennt Dorst die Siisslupine von Von Sengbusch und 
betont ebenfalls die Bedeutung eines genauen Blumenbiologie-Stu- 
diums^ indem er die liberraschenden Resultate, welche mit Horraonen 
erreicht worden sind, erwahnt. Zura Schlusse hofft Verfasser sich 
die fiir die Untersuchung benotigten Finanzen verschaffen zu konnen 
durch eine Steuerhebung auf das Hektar Ackerland, fiir Gewachse 
wovon der Bauer gewohnlich selbst sein Saatgut und Stecklinge bezieht. 

Da« in dieser Weise gesammelte Geld kann dann auf folgende Weise 
verwendet werden: 

1. Fiir wissenschaftliche Untersuchung, 

2. fiir Ziichter-Pramien, 

3. fur das im Standehalten einer Rassenstatistik und 

4. fur Bezahlung der Arbeit an der Rassenliste. 

W. F. 


L. C. Doyer: »De beteekenis van bet zaad als overbrenger van ziekten 
en plagen in groentegewassen». (»Die Bedeutung des Saatgutes 
als Ubertrager von Krankheiten und Schiidlingen bei Geniiise- 
gewachsen»). Tijdschrift over Plantenziekten 47 — 1, p, 14 — 24. 
Illustr. 

Die Verfasserin macht aufmerksam auf die Tatsache dass Krankheiten 
von Geraiisepflanzen ofters von dejr Benulzung kranken Saatguts her- 
riihren. Je nach der Art der Krankheit des Saatguts wird man wohl 
Oder nicht mittels Desinfizierung den Gesundheitszusland des Saatguts 
bessern konnen. Eine Einsicht in die Schadwirkung der verschiedenen 
meist vorkommenden Ansteckungen ist dazu unbedingt notwendig, weil 
eine allgemeine Desinfizierung nicht helfen wird gegen sich tief in das 
Saraengewebe eindringende Infektionen. Deshalb gibt Verfasserin eine 
Dbersicht der meist vorkommenden Ansteckungen bei den wichtig- 
sten Gemiisesamen, indem sie dabei angibt, inwiefern Desinfizierung 
kranker Samen erwiinscht oder iiberfliissig ist, oder ein eventuelles 
Risiko mil sich bringt. 

Bei dem AscochytabefaU von Erbsen wird auf den Unlerschied 
zwischen Ascochyta pisi und Mycosphaerella pinodes gewiesen; beim 
Alternariahefsill von Mohren auf die verschiedenen Namen welche dem 
hier auftretenden Pilze gegeben werden, nainlich Aliernaria Eadicina 
und Stemphylium Radicinum, 

Bei Salatsamen wird auf das Risiko einer Desinfizierung hingedeutet, 
welche nur dann veranlwortet ist, wenn Botrytishefsill vorliegt. Wo es 
sich um Erbsen und Bo'hnen handelt, weist die Verfasserin auf den 
Schaden, welcher durch Insektenfrass verursacht wird, hin. Drei 
RrucAusantastungen werden beschrieben, namlich Bruchus pisorum, 
Bruchus rufimanus und Bruchidius obtecius, 

Einige farbige Zeichnungen verdeutlichen den Text. W. F. 
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W. Feekes: »De larwe en haar milieu» (Wheat and its environment). 

Verslagen Technische Tame Comraissie XVII, p. 525 — 888. 

Above mentioned paper of the Technical Wheat Commission contains 
a well documentated publication on the ecology of wheat. 

Chapter I gives a description of wheat culture in the Netherlands and 
emphasizes the importance of breeding domestic wheats with a better 
baking quality, for the Netherlands. 

Chapter II deals with the regional differences in the wheat quality 
and the influence of soil and climate on the baking quality, while in 
chapter III the gmwth rhythm of wheat and the factors which influ- 
ence it, as length of day, temperature, vernalization, different sowing 
dates, are discussed. 

This chapter also contains a classification of varieties according to 
winter requirements and interesting data on artificial vernalization. 

The results from experiments with nitrogen manuring for wheat 
from different sowing dates are given in chapter IV, in the next 
chapter those from the influence of heat injury. 

Chapter VI deals with morphological crop analysis. 

The value of this report, containing over 300 pages and written 
according to experiments made during a period of several years is 
enhanced by an extensive list of literature, containing the titles of 227 
publications, and an engli.sh summary, long thirteen pages, which 
makes it possible for foreigners also, to read this paper. 

W. F. 


W. Feekes and W. II. van Dobben: ?>De orienteerende methoden ter 
bepaling van den bakaard van tarwe» (The testing methods for 
the determination of the baking quality of wheat). Verslagen 
Technische Tarwe Commissie XVI, p. 469 — 517. 

Notwithstanding the author begins by pronouncing that the best 
way in order to arrive at the knowledge of the baking quality of wheat 
is the baking test it.self, he refers to the use of several tests, all aiming 
at a preliminary appreciation of the baking power, at a lime when 
this baking test cannot yet be carried out. 

He therefore describes a series of methods, which are employed to 
obtain this preliminary appreciation of the baking quality, all used 
in his own investigations and bearing upon gluten content and quality. 

The determination of glassiness, shrivelling, commercial grading, 
gluten content, the Berliner and Koopmann swelling and the Pelshenke 
fermentation time test are successively described. 

Then follows the description of mutual relations between these 
tests and their correlation with the baking quality, of deviations at the 
carrying out of the gluten-, the sw^elling- and the fermentation time 
lest, the changes in the results during storage and the influence on the 
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health condition by sprouting, gallmidges, heating, fungi and other 
kinds of injury. 

The author arrives at the conclusion which is based on results of 
his own investigations, that these tests are only useful, where normal 
sound wheats are concerned. 

W. F. 


W, J. Franck: »Bescherming van kweekersrechten, opbrengstvermeer- 
dering door het gebruik van gekeurd zaaizaad». (»Schulz der 
Ziichter, Ertragsteigerung durch Benutzung von anerkanntem 
Saatgute») Landbouwkundig Tijdschrift 54 :e jaargang no. 661, 
p. 125—139. 

Der Verfasser fangt an rnit einem kurzen historischem Dberblick 
iiber das was im Laufe der Jahre in den Niederlanden iiher dieses 
Thema publiziert worden ist, indem er ganz besonderen Nachdruck 
legt auf die Arbeit dcs verstorbenen Professors Bhoekema. der Ver- 
fechter der Interessen der Ziichter in den Niederlanden, welcher 
durch die von ihm zusammengestellte Rassenliste die Wahrung der 
Interessen der Landwirtschaft, sowohl als den Schutz der Ziichter her- 
beizufiihren suchte. Auch die von ihm, zusamrnen mil der N. A. K. 
(Niederlandische Allgemeinc Anerkennungsdienst) auf diesem (lebiele 
geleistete Arbeit wird erwahnt und hingewiesen auf das \Vuns<‘hens- 
werte von gesetzlichen Verordnungen fiir einen wirksamen Schutz 
der Zuchterrechle,^ebenfalls auf die Initiative des ehemaligen General- 
Direktors der Landwirtschaft Ir. Roebroek, welcher einen Ausschuss 
ins Leben rief, zum Studium der Ziichterschulzfrage, linterleil des 
weitergehenden Problems: »Die Versorgung der niederlandischen 
Landwirtschaft mit den meist ertragsfahigen Rassen». 

Das Resultat der Bemiihungen dieses Ausschusses war eine Verord- 
nung iiber das Recht der Ziichter von Saatgut und den Verkehr mit 
Saatgut (Pflanzenziichter- und Saatgutverordnung 1941). Diese 
Verordnung wird im letzteii Kapitel mehr eingehend besprochen. 

Das zweite Kapitel ist der Beantwortuiig der Frage: >Isl Schulz des 
Ziichters erwunscht?» gewidraet. Eine Reihe Argumenle pro und 
kontra werden besprochen und der Verfasser kommt zu der folgenden 
Konklusion, dass fiir die Niederlande, als bedeutendes Saatgut- 
produzierendes und ausfiihrendes Land, eine gesetzliche Verordnung 
unbedingi einem Bediirfnis entspricht. 

Im dritten Kapitel wird eine Cbersicht gegeben fiber den in den 
Niederlanden existierenden Schutz der Ziichter, indem Kapitel 4 den 
Hauptinhalt mitieilt von der am lOen Januar 1942 verdffentlichten 
Pflanzenziichter- und Saatgutverordnung 1941, welche die Rechtslage 
der Saatgutzfichter und den Verkehr mit Saatgut regelt. 
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Diese Verordnung enthalt drei Haupt-Abteiliingen wovoii die crste 
die Einrichlung eines zenlralen Sortenregisters und das Ziichterrecht 
bespricht, die zweite die Einrichlung von Sortenlislen, aiif die 
diejenigen Sorlen, welche in das zentrale Sortenregister cingetragen 
worden sind und als besonders wertvoll fiir die Bodenkultur in den 
Niederlanden erachtet werden, geselzt werden. 

Der dritte Abschnitt behandelt die Einsetzung von Anerkennungs- 
stelleii betraut mil der Priifung des Saatgutes und den darnit ver- 
bundenen Haiidlungen sowie mil der Cberwachiing von Betrieben in 
denen solches Saalgut angebaut oder bearbeilet wird. 

Die Hauptkonsequenz dieser Zuchterverordnung ist, dass derjenige 
auf dessen Namen eine Sorte eines Kiilturgewachses in das zentrale 
Sortenregister eingetragen worden ist, das Zuchterrecht erwirbt, 
welches umfasst : 

£rstens: Wenn fiir das Kulturgewiichs keine Sortenliste eingerichtet 
ist: das ausschliessliche Recht Saatgut dieser Sorte in den Verkehr zu 
bringen. 

Zweitens: Wenn fiir das Kulturgewiichs eine Sortenliste eingerichtet 
ist: a) das ausschliessliche Recht unter der Bezeichnung »Original» 
Oder »Elite»-Saatgut der Sorte, welches von ciner Anerkennungsslelle 
als Zuchtsaatgut anerkannl worden ist, in den Verkehr zu bringen, 
b) Das Recht auf eine Ziichlervergutung. 

\V. F. 


K. J. Fraiulseii: >/rhe experinieiital formation of finissica jiuicea Czern. 
et (’oss.» (Die experinientelle Bildung von Brassica juncea Czern. 
et Coss.) Dansk Botanisk Arkiv, 4, 1943. S. 1™-17. 

Im Jahre 1935 wurde von dem Japancr Naoaharu die Theorie aiif- 
geslellt, dass die drei Brassica- AriQn B, iiapiis, B. carinata und B. jun- 
ceOf die 19, 17 bzw. 18 CJironiosomen in den Geschlechtszellen enthal- 
len, unter der Phylogenese durch Kreuzung der drei Brassica-Arlen: 
B, nigra, B, oleracen und B. campestris mit 8, 9 bzw. 10 Chrornosomen 
in den Geschlechtszellen, entstanden waren. Diese Theorie wurde in 
einer Beziehung von Naoaharu bewiesen, in dem er durch Kreuzung 
von R. oleracen mit B, campestris Brassica napns so zu sagen syn- 
thetisiert hatte. 

Mit Ausgangspunkt in Naoaharus Arbeit ist es Frandsen (D. L. F. 
und F. D. B.’s Zuchtungsanstalt »0toftegaard») gelungen, Brassica jun- 
cea auf synlhetischeiu Wege durch Kreuzung zwischen R. nigra und 
B, campestris zu erzeugen. Er hat der Hybride den Namen Brassica 
pseudojuncea erteilt, um sie von der in der Natur vorkommenden B, 
juncea zu unterscheiden, mit der er sowohl in vegetativen als auch 
floralen Charakteren identisch ist; Brassica pseudojuncea ist sogar im 
Stande, fertile Nachkoinmen mit juncea zu erzeugen. 
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« 

Frandsens Ausgangsmaterial, d. b. die zwei Arten B, nigra und B, 
campestris, sind iiideasen als gute botanische Arten nicht gegenseitig 
ferlil, und er hat ja auch vergeblich versucht, die Kreuzung direkt 
durchzufuhren. Wenn es trotzdem gelungen ist, die Hybride zwischen 
den zwei Aflen zu erzeugen, ist die Ursache, dass Frandsen den Kunst* 
griff benutzt hat, mit tetraploiden Formen von B, nigra und B, cam- 
pestris, die er im voraiis durch Behandlung mit Colchizin hervor- 
gebracht hatte, zu arbeiten. Aus 33 Samen, das Resultat der Kreuzung, 
wurden 22 Pflanzen erzogen, aus denen 13 B, pseudojuncea, wahrend 
der Rest rein 4 n nigra oder 4 n B, campestris war. Fiir 9 der 13 
Hybriden war B. campestris und fiir 4 R. nigra die Mutterpflanzen. 

Arne Kjasr. 

/ Pbersetzung von Kaja Sjei.by. 


Inger Juel: Der Auxingehalt in Samen verschicdencn Alters, sowie 
einige Untersuchungen betreffend die Haltbarkeit der Auxine. 
(The auxine content of seed of different ages and some investiga- 
tions of the durability of the auxincs.) -- Planta, Berlin, Vol. 
32, pp. 227- -233; 2 tables; 1941. 

The investigations which w^ere carried out by the Laboratory of 
Plant Physiology of the University of Copenhagen, included samples 
of Maize, Oats and »Princess Beans» {Phaseolus vulgaris), partly of 
new seed and partly of 26 -38 years old seed. It is shown that the 
auxine content present in the seeds may be preserved for a very long 
time, though decreasing somewhat during the years. However, old 
seed having lost its germinating capacity contains no inconsiderable 
amount of auxine and, consequently, nothing .speaks in favour of the 
theory that the decrease of the auxine content may be held responsible 
for the gradual decrease of germinating capacity. 

An auxine preparation preserved in chloroform for 3 Mi years still 
contained about half of its original amount of auxine, and further it 
is shown that Agar-agar preparations containing auxine are very 
durable. Auxine preparations cleaned by diffusion and kept partly in 
Agar-agar and partly in chloroform were equally durable as if not 
cleaned by diffusion. 

A. Kj.er. 

D. Muller: »Tote Speichergewebe in lebenden Samen,» (Dead .storage- 
tissues in viable seeds). — Planta (Berlin), 33, 1943, pp. 721 — 
727. 

By means of chemical reagents such as natrium biselenltc, trifenyl- 
tetrazoliurn chloride and indigo cannine, examinations were made 
to ascertain whether endosperms from representatives of a number 
of plant genus were living or dead. 
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In viable seeds of representatives of the Juncaceae, Cyperaceae, Gra- 
mineae, Sparganiaceae, Commelinaceae, Bromeliaceae, Cannaceae, 
Zingiberaceae, Polygonaceae, Cargo phyllaceae, Chenopodiaceacy Phy- 
tolaccaceae, Portulacaceae and Cistaceae both the endosperm and the 
perisperm were dead, while fatty storage-tissues were living. An 
exception is made by the representatives of the Gramineae (e, g. A/o- 
pecurus, Dactylis and Koeleria) that have fatty, however dead storage- 
tissues. 

The outer layer of the storage-tissues, i. e. the aleuroiie cells, of 
Juncaceae, Cyperaceae, Gramineae and Polygonaceae, is living and in 
all likelihood serves as a mantle of protection round the dead 
endosperm. 

In the ease of the Centrospermae the mealy perisperm is dead, while 
the poorly developed 'endosperm enclosing the radicula is living. In 
respect of the Caiinaceae and the Zingiberaceae the perisperm is 
equally dead. With the Caniiaceae a living, quite thin endosperm 
remainder is found, while the Zingiberaceae have a large, dead 
endosperm surrounded by a layer of living aleurone cells. 

In contradistinction to natrium biselenite 2, 3, 5-trifenyl-tetrazolium 
chloride which like natrium biselenite of living tissues is reduced to a 
red substance, is but little poisonous. Seeds of Agrostemma and Lepz- 
diiim were capable of germination in a 1-2 % solution of 2, 3, 5-tri- 
fenyl-tetrazolium chloride, while Triticiim was not. 

Arni: 

/Translated by Ka.ia S.iklby. 


D. Muller and Fritze Holm: »Die Atmung des Graserendosperms.» 
(The respiration of the grass endosperm). ~ Planta (Berlin), 
32, 1942, pp, 596—599. 

Through the method of coloration (natrium biselenite, indigo car- 
mine, etc.) proof is given that out of the four kinds of cells only 
the aleurone ceils are living, while the amylase and starch containing 
cells as well as the swelling cells are dead. 

In literature mention is often made that the endosperm of the 
gras.ses has a not inconsiderable respiration and examinations have 
been made to find out how the CO., -evolution by the endosperm 
depended on different temperatures and behaved after treatment with 
chloroform. Further the respiration intensity of starch containing 
cells only was examined, i. e. the endosperm liberated from the testa 
and the aleurone cells. 

The respiration of the embryo, calculated on the basis of 100 g of 
dry matter, was 9.6 — 15.6 times as intensive as that of seeds from 
which the embryo had been removed. In both cases the respiration 
was strongly dependent upon the temperature and decreased remar- 
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kably after treatment with chloroform. Consequently, the COg-evolu- 
tion must arise from respiration of living cells and, in the case of 
seeds the embryo of which had been removed, it was shown to 
originate excliusively from the aleurone cells. After removal of these 
too, no respiration took place. Therefore, as proved already by prje- 
vious. investigators, the respiration of the endosperm originates from 
the aleurone cells alone, which in return have a great intensity of 
respiration, even greater than that of the embryo. 

Arne Kj^er, 

/ Translated by Ka.ia Sjei.ry. 


Zevende Naco-Brouw Boekje, Siebentes Naco-Brouw Biichleln. Aus- 
gabe Leiter-Nypels. Maastricht. 147 p. 

Die siebente Jahrbroschiire des Nationalausschusses fiir Braugerste 
enth^t ausser sieben Original-Abhandlungen eine Reihe lehrreicher 
Winke und Ratschlage fiir die Praxis. 

Von den Original-Abhandlungen nennen wir die von Dr. van 
Veldhuizen iiber: »Neue Abschatzung des Feuchtigkeitsgehalts von 
Braugerste^, wo der grosse Wert, welchen Brauer und Malzer einer 
moglichst trockenen Gerste beilegen, deutlich zum Ausdruck gelangt. 

Indem man bei der bis jetzt gefolgten Beurteilung ausschliesslich 
»Strafpunkte> erteilte wenn der Feuchtigkeitsgehalt einer Partic zu 
hoch war, wird bei der neuen Beurteilungsweise ein besonders 
niedriger Feuchtigkeitsgehalt extra belohnt (indem »Plus-Punkte» 
erteilt werden) wahrend ein besonders hoher Wassergehalt degegen 
eine strengere Strafe zur Folge hat. 

Diese neue Beurteilung von Braugerste ist inzwischen schon von der 
Naco-Brouw akzeptiert worden und in den »Methoden zur Anerken- 
nung von Gerste, Malz und Bier», ausgegeben von der Naco-Brouw, 
publiziert. Eine Abhandlung von Ih. Emmens: »Aus alten Biichern 
iiber Bier> bewegt sich auf historischem Gebiele und besprichl ein 
in 1661 erschienenes Buch uber Bier, das »Liber de Cerevisiae» (»Buch 
des Bieres»), geschrieben von Martinus Schoockius. 

In einer Abhandlung iiber »Zuchl und Untersuchung von Braugerste 
im Auslande» gibt Dr. Hartong cine sehr interessante t^bersicht iiber 
das was man im Auslande ansichtlich der vielen Fragen, welche 
die Aufmerksamkeit der Bierbrauer auf sich lenken, leistet mitlels 
Kongresse, Organisationen und Verordnungen. 

Nach einander werden die Verhaltnisse in Belgien, Bohmen und 
Mahren, Kanada, Danemark, Deutschland, England, Frankreich, 
Vereinigten Staaten von Amerika und Schweden, beschrieben. 

Zuletzt enthalt der Aufsatz von Ir. Huyskes; »Braugersterasscn» 
eine interessante vergleichende Studie iiber die Bedeutung der in den 
Niederlanden geziichteten Sorten, nebst sechs iibersichtlichen Tabellen 
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mit bedeiiteiidem Ziffermalerial, welche den Aiifsatz wcsentlich 
verdeutlichen. 

Der Teil bestimmt »fur die Praxis» enthalt wertvolle Angaben iiber 
die an Braugerste gestellten AnsprQche, Winke fiir Anbauer, 
Ratschlage fiir Aufbewahrung nnd Ratschlage fiir Braiier und Miilzer 
fur die Verarbeitung von niederlandischer Braugerste. 

Das Gauze ist ein praktischer und tauglicher Fiihrer mit einem 
Schatze von niitzlichen und zuverlassigen Angaben fiir alle (iersle- 
zuchl-Interessenlen. 

W. F. 
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Avis. 

L’Association Internationale d’Essais de Sernences publiant un vo- 
lume nouveau de ses Comptes-rendus, je dois expriiner mes profonds 
regrets de ce que la publication de ceux-ci ait ete retardee. Je dois 
souUgner que la raison en est la grande difficulte d’obtenir des manu- 
scrits dans les presentes circonstances. Le dernier volume (No 12) 
fut public en 1940 et le present exemplaire, tres substantiel, porte le 
numero 13 — 1941/43. J*espere que notre periodique pourra a Tavenir 
rccommeiicer a paraitre chaque annee,* a condition, naturellement, que 
les maniiscrits (articles, resumes, etc.) soient re^us en plus grand 
nombre que ce ii’est le cas actuellement. 


Communication. 

As the* International Seed Testing Association now presents a new 
volume of its Proceedings, I must express my deep regret that the 
publication thereof has been so long delayed. It should be stressed 
however that the reason for the delay has been the great difficulties 
under prevalent conditions to obtain manuscripts. The last volume 
(No 12) was published in 1940 and the present issue, which is rather 
substantial, carries the number 13 -1941/43. I hope that henceforth 
our Proceedings may again appear every year, but this will be possible 
only if more manuscripts (articles, abstracts etc.) are sent in than 
has been the case these years. 


Mitteilung. 

Wenn nun die Internationale Vereinigung fiir Samenkontrolle end- 
lich ein neues Volumen ihrer Mitteilungen publiziert, muss ich mein 
tiefes Bedauern aussprechen, dass die Herausgabe derselben so lang 
verzogert worden ist. Ich mochte aber betonen, dass der Grund hier- 
fiir die grossen Schwierigkeit ist, unter den obwaltenden Verhiiltnis- 
sen Beitrage zu schaffen. Das letzte Volumen (Nr. 12) wurde ira 
Jahre 1940 publiziert, und das vorliegende Band, welches ganz umfang- 
reich geworden ist, tragt die Nummer 13 — 1941/43. Ich hoffe dass 
hinfort unsere Zeitschrift wieder jedes Jahr werde erscheinen kon- 
nen, aber die Voraussetzung ist natiirlich, dass wir mehr Beitrage 
(Aufsatze, Referate etc.) als bisher erhalten. 


Hernfrid Witte 
President. 
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Ouvrages parus — Recent Literature — Neue 
Literatur 1939-1941. 

\V. J. Franck & W. H. Bruijning. 

1939. 

Aalto-Setdla, /. F. Dber die Forderungen an Keimfahigkeit der Malz- 
gerste mid Fcststellung derselben. Mallasjiioniat p. 393—403. Fin- 
nisch. Ref. Mitt. Intern. Ver. f. Saraenkontr. 12, p. 192 — 196. 

Aalto-Setdld, J, E, tlber die Keimzeit bei der Priifung der Malzgerste. 
Mallasjiiomat p. 445 — 450. Finnisch. Ref. Mitt. Intern. Ver. f. 
Saraenkontr. 12, p. 196 — 200. Illustr. 

Aitken, Y. The problem of hard seeds in subterranean clover. Proc. 
Roy. Soc. Victoria 51, p. 187 — 210. Illustr. 

Attia, /f. The different factors affecting the temperature of a heap of 
grain in the open. Egypt. Min. Agr. Tech. a. Sci. Serv. Bui. 192, 
p. (3) 4- 50. 

Bartolucci, A, II fenomeno della poliploida ed il tabacco. I. L’liso 
della colchicina e della centrifugazione dei vSemi per trasforinare 
gPibridi sterili in ibridi fertili. Boll. Teen. P. 1st. Sper. Tabacchi 
Scafati 36, p. 141 148. Ital. \v. Engl, sumiri. 

Enkeii, V. B, The susceptibility of beans to bacterial diseases. Selekts. 
i Semenovodstvo 1939 (9), p. 17 -20. Russian. 
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grinder and oven. Cereal (]hem. 16, p. 460 -468. 

Ewesi, H., und Leicher, A. Getreideentmuffung diirch ultraviolette 
Strahlen. Miihle 76, p. 569 — 570. Ref. Forsch. diensl. 10, p. 155, 
1940. 

Favilli, /?. Su alcune caratteristiche dei semi di trifoglio pratense in 
relazione al colore del loro tegumento. Ann. Fac. Agr. R. Univ. 
Pisa 11 . s. 2, p. 598- 607. 

Fisher, E, A,, and Hines, S, F. Observations on the rate of movement 
of water in wheat. Cereal Chem. 16, p. 584 — 598. 8 figs. 

Fisher, E, A,, and Janes, C. li, A note on moisture interchange in 
mixed wheats, with observations on the rate of absorption of 
moisture by wheat. Cereal Chem. 16, p. 573 — 583. 

Frazier, W. A. Some factors influencing field germination and seed- 
ling vigor of Imperial 152 lettuce seed. Am. Soc. Hort. Sci. Proc. 
36, p. 701. Ref. Exp. Sta. Rec. 83, p. 490, 1940. 

Heeger, E, F* Keirnungs- und Saatverhiiltnisse der Heil- und Ge- 
wiirzpflanzenarten der Reichssorlenliste 1938. Vortr. geh, auf dem 
Lehrgang des Reichsnahrst. f. Heil- u. Gewiirzfl.-anbauer in 
Aschersleben am 4. 7, 1939. 
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Henrici, M, Germination of karroo bush seeds. II. So. Afr. Jour. Sci. 
36, p. 212—219. 

Ingalls, F, S, Relationship of seed bail size to germination gs found 
to be common to beet seed grown over the St. George areas. Proc. 
Amer. Soc. Sugar Beet Techn. 1 (1938), p. 97 — 100. 

James, W. M. Treatment of araaryllid and other seeds with hormone 
powder. Herbertia Amer. Amaryllis Soc. 6, p. 206, 239. 

Koenig, P,, und Muller, W. Pber Tabaksamen und die Keimpriifungs- 
sowie Beiz-Methoden. (La graine du tabac: essais sur la germina- 
tion et desinfection), Le Tabac Feder. Techn, Agron. 2, p. 7 — 19. 

Kreiovich, V., and Tokareva, R. Biochemical changes in the grain of 
wheat damaged by wheat-bug. 2 Comm. Bioch. 4, p. 636 — 646. 
Russ. w. Engl. summ. p. 647. Ref. Ztschr. Unters. Lebensrnitt. 81, 
p. 452, 1941. 

Kreiovich, V,, and Tokareva, H, Biochemical features of frost-damaged 
grain. Bioch. 4, p. 68— 79. Russ. w. Engl, surnm. Ref. Ztschr. 
Unters. Lebensrnitt. 81, p. 451, 1941. 

Kursanov, A,, and Brijushkova, K. Reversible enzyme action in ger- 
minating seeds. Bioch. 4, p. 566" 574. Russ. w. Engl. summ. 

Lustig, B,, et Wachtel, IL Action d’extraits d’organes des animaux sur 
la germination des plantes. C. R. Soc. Biol. 132, p. 224 — 227. 

Lustig, B,, et Wachiel, H, Actions d’extraits d'organes des animaux sur 
la croissance des plantes germees. C. R. Soc. Biol. 132, p. 227 
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Miege, E. La production des »lupins doiix». Rev Bot. appl. et d’agr. 
tropicale 19 annee, no, 221. 

Nitsche, Bekampfiing des Kornkafers in alten Bodenspeichern. Z. 
Heeresverwaltun‘g 4, p. 159—160. Ref. Ztschr. Unters. Lebensrnitt. 
80, p. 581, 1940. 

Parras, V. Comparison of different methods of germinating Bitaog 
(Calophyllum inophyllum L.). Philip. Joiirn. For. 2, p. 57 -62. 
Ref. Forestry Abstr. 1, p. 88. Ref. Biol, .\bslr, 13, p. 1568. 

Pohjakallio, 0, Untersuchungen iiber den Kleekrebs und seinen Anteil 
am Verschwinden des Klees in Kleegrasgemischen. Pfl. bau 16, 
p. 136—160, 201—205. 10 Abb. 

Thompson, /?. C. Dormancy in lettuce seed and some factors in- 
fluencing its germination. U. S. Dept. Agr. Techn. Bull. no. 655, 
p. 1 — 20. Ref. (sehr kurz) Forsch. dienst. 11, p. 80, 1941. 

Trognitz, K, Die Verwendbarkeit der colorimetrischen Maltosebe- 
stimmung bei der Erkennung von Auswuchsschaden im Getreide 
und Mehl. Ztschr. Getreidewes. 26, p. 172 — 176. Ref. Ztschr. Unters. 
Lebensrnitt. 80, p. 491, 1941. 

Zijlstra, K, Onderzoekingen over de eerste ontwikkelingsperiode der 
jonge graanplant. Versl. v. Landbouwk. Onderzoekingen Groningen 
no. 45, (17 A), p. 439 — 493. lilustr. ra. dtsch. Zusfassg. 
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Africa, G, d\ Sulla perdila della facolta germinativa iiei semi delle 
Gramineae. Lav, R. Lst. Bot, e R. Giard. Rot. Colon. Palermo 11, 
p. 168-173. 

Albauni, //. G., Kaiser, S., and Eichel, B, Coleoptile growth after pre- 
liminary soaking of oat grains in various solutions. Am. Journ. 
Bot. 27, p. 619 -623. 

Allen, L. N, A decade of progress in seed testing at Alabama. Proc. 

Ass. Off. Seed Anal. N. Am. 31 (1939), p. 10—15. 

Andersen, A. M. Germination of seeds of Paspalum notatum Flugge. 

Abstr. Am. Journ. Bot. 27, no. 10, p. 12. 

Atwater, B, B, Notes on flower seed germination. Proc. Ass. Off. Seed 
Anal. N. Am. 31 (1939), p. 111—113. 

Bailey, C, 1L Respiration of cereal grains and flaxseed. Plant Physiol. 
15, p. 257—274, Illustr. 

Balls, A, K,, and Hale, W. S, The effect of ethylene on freshly harvested 
whea^. (]ereal (Aicni. 17, p. 490 — 494. Illustr. Ref. Ztschr. Unters. 
Lehensinilt. 81, p. 450, 1941. 

Ban, P, A. van den. Met verkrijgen van droge en goed gesortecrde 
brouwgerst. 5e Jaarboekje XaCoBrouw, p. 43 — 52. 

Barton, L. V, Germination of seeds. Scient. Monthl. 51, p. 542 --544. 
Barton, L, V, Some effects of treatment of non-dormant seeds with 
certain growth substances, ("ontr. Boyce Thompson Inst. PI. Res. 
11, p. 181- -205. Illustr. Ref. Bot. Ccntr. Bl. N. F. 34, p. 361, 1941. 
Barton, L. V. Some effects of treatment of seeds with growth substan- 
ces on dormancy, Contr. Boyce Thompson Inst. PI. Res. 11, p. 
229 240. Ref. Bot. Ccntr. Bl. X. F. 34, p. 361, 1941. 

Marton, L. V, The relation of certain air temperatures and humidities 
to viability of seeds. Abstr. Am. Journ. Bot. 27, p. 135. 

Berger, F, Praktische Winke zum Grassamenbau. Dtsch. landw. Presse 
67, p. 391. Illustr. 

Berkner, P, Kritische Beitriige ziir Kenntnis, Zuchtung und Xutzung 
der Vicia villosa. Forsch. dienst, 10, p. 418— 442. 
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natif. Rev. horticole 27 (3e annee), no. 3. 

Blunck, II, Ertragssicherung im Olfruchtbau durch Pflanzenschutz. 
Broschiire im Vcrwaltungsamt des Reichsbauernfuhrers, 51 p. 
42 Abb. Ref. Ztschr. f. Pfl. Krankh. u. Pfl. Schutz 50, p. 596—597. 
Boas, F, Pflanzliche Wirkungen — ein Kapittel dynamische Botanik. 

Dtsch. landw. Presse 67, p. 335—336. Illustr. 

Bockstahler, II, W,, and Seamans, B, F, Threshing and cleaning equip- 
ment for sugar beet seed. Journ. Am. Soc. Agron. 32, p. 794 — 802. 
Illustr. 

Boswell, V. B„ Toole, E. II„ Toole, V. K„ and Fisher, D, F, A study of 
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rapid deterioration of vegetable seeds and methods for its pre- 
vention. U. S. Dept. Agr. Techn. Bull. 708. 48 p. Illustr. Ref. Exp, 
Sta. Rec. 83, p. 487. 

Bremer, H, Beobachtungen quantitativer Art fiber das Aiiftreten von 
Schaden ^n Gemiisepflanzen auf dem Versuchsfelde der Zweigstelle 
Aschersleben der Biologischen Reichsanstalt fiir Land- und Forst- 
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Ztschr. f. Pfl. krankh. u. PfI. scliutz 50, p. 577 — 595. 

Brown, /?. An experimental study of the permeability to gases of the 
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Brumberg, E, M, A fluorescence microscope. Priroda Akad. Nauk. 
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Burton, G. IV. Factors influencing the germination of seed^ of Trifo- 
lium repens. Journ. Am. See. Agron. 32, p. 731 — 738. 

Carlson, J. W. Lygus bug damage to alfalfa in relation to seed produc- 
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85, p. 221, 1941. 

Chilton, Si, J. P, The occurrence of Helminthosporium turcicum in 
the seed and glumes of sudan grass. Phytop. 30, p. 533 — 536. 
Illustr. Ref. (short) Exp. Sta. Rec. 83, p. 504. 

Chkolnik, M, J, Sur le traitpment prealable des semences par des 
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hu.sking mechanism study. Agr. Engin. 21, p. 425 — 428. Illustr. 

Crosier, W, F, Seed-borne diseases present problems. Many of the 
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Crosier, W. F,, and Weimer, D, Some fungi associated with grass seed. 
Proc. Ass. Off. Seed Anal. N. Am. 31 (1939), p. 120—124. Illustr. 
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Barrow, G, M, Seed size in strawberries. Proc. Am. Soc. Hort. Sci. 37 
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Francke, A,, und Schlieben, //. J, Beschreibungen zur Keimung und 
Jugendentwicklung tropischer Holzarten. Kolon. forstl. Milt. 2, 
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The Activities of the International Seed Testing Association 
from the 1st January 1940 — 31st December 1947. 


in- 

\V J h'ranrh, \VcD:<'iiini»(‘n, and K Sjvihff, (ajpciibamcn 

On tin* n!a])|)naranco of flic ■ I’locmliiij^s of the liitej- 
nalioiial Seed Teslinfj; A;-.;' 0 (‘ation' it is advi.-'ablc to give the 
readers an aceount of tin* pre.-ent position of the Assoeiation. 
since tlie majority of the memhers have Ix'en nion* or le?— 
isolated during recent years. 

Afl('r tlie death of Director K. Dorph-Pefersen hi the 
autumn of 19-'>7 the pre.-idency of the As.-ociation ‘xvas taken 
ovci- liy l’rofe<.-'or //. ll /Z/e. l)ir(*ctor of tlie Swedisli State Sei'd 
're.'-ting Station. Stocklndm. in accordance' with the deci^ion 
made at tin' (ieneral A^sonibly of tlie As'-ociation held at 
Zurich on the -ird July 1937. 

.\ report of the .\cti\iti('' of tlie International Seed Te^ting 
.\s''Ocialion l;7.1i)37 — .il 12.19.39 wa^^ ])ublished by Professor 
Witte in til" ' I’roceediug." . ^’ol. 12. No. 1. 1940. from which 
it appears that up to that tinu' and in spite of great difficultie.", 
important work in "ucli matters as the carrying out of com- 
parative tests on "Ced sanijile." at a number of Seed Testing 
Stations all over the world and research within the various 
(’ommithH's appointed at the International Seen! Ti'sting ( 'on- 
gri'.'-s at Zurich was continued. The r(sult^ of various acti\ities 
were jiresi'nted in reports together with a number of other 
articles as well as abstracts of .■..eed testing literature published 
elsi'W'lu're and a. comprehensive list of recent ])apei> dealing 
with seed testing. 

Owing to increasing difficulties however it was not po.'sible 
to continue the work of the Association in general, and the 
last numbei- of the ''''Proewdings of the International Seed 
Testing Association« (Vol. 13 for 1941/43) was distributed in 
1944 as it was still possible for Sweden to keep in touch with 
several othei- countries. 
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Revival of the Activities. 

After the end of the war the international connections were 
interrupted for a while, but gradually the situation improved 
and correspondence between the Executive Committee and 
other members of the Association showed that there was a 
general desire that activities should be resumed as soon as 
possible. 

The untimely death of Professor Witte in the late summer 
of 1945 left the Association without a President, but Dr. W. J. 
Franck, who at tho Zurich (’ongress in 1937 was re-elected 
Vice-President, undertook the responsibility and has since 
renewed the connections that were broken during the war. 

It is worthy of note that outside the members there appeared 
to be a keen desire for the early revival of the Association and 
this was emphasized in a pai'ticulai' manner at Conferences 
held in Brussels, the Hague and Copenhagen by the Emergency 
Economic (%)mmittee for Europe. At the Brus.sels meeting a 
resolution was passed to the effect that the Seeds Sub-Com- 
mittee of the E. E. C. E. should make recommendations for the 
revival of the International Seed Testing Association. At the 
Hague on the 17th January 1946, Dr. Franck was invited to 
address the meeting on the activities of the International kSeed 
Testing Association and, at the Conference in Copenhagen on 
the 24th August '1946, he gave a further account of develop- 
ments that had taken place since the precculing meeting. 

The most important result of the Brussels Conference was 
the adoption of a resolution for presentation to the E. E. (\E. 
which ran as follows: 

^Having regard to the valuable and important work done by 
I. S. T. A. in the past and its widely recognized standing and 
competence in the field of seed analysis and testing, it is most 
desirable that the Association should be encouraged to continue 
and to expand its operations. It is therefore recommended — 

Cl) that the renewed support of Governments should be given 
to the Association, as a fir.st step by the resumption of 
contributions; 

(2) that steps should be taken to convene a full meeting of tho 
Association as soon as this is possible; 
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(3) that Governments themselves should establish direct com- 
munication with the Association at the office of the Vice- 
President, Dr. Franck, Seed Testing Station, Wagoningen, 
the Netherlands; 

(4) that the E. E. C. E. communicate the above resolution and 
recommendations to member governments, who should at 
the same time be informed that the Association will make a 
report to governments on the current financial position as 
soon as and in so far as this can be ascertained. 

The Sub-Gomrnittee also recognized a common interest existing 
between the I. S. T. A. and the F. A.O. Accordingly it was the 
hope of the Sub-( Committee that arrangements might be worked 
out whereby the work of I. S. T. A. and the work, which will be 
done by F. Ai. 0., may be discussed between them, and co-ordi- 
nated into a close association. The attention of member govern- 
ments should he drawn to the fact that International Certificates, 
based on » International Rules«, laid down and published by the 
I.S. T. A., are in existence and that all official seed testing 
stations in operation are in a position to provide these Certi- 
ficates. The Sub-("ommittee was therefore strongly of the opinion 
that to make the fullest use of these Certificates would be in the 
interest of the international trade in seeds. « 

Members and Payment of Confribntions. 

In July 1946 Dr. Franck sent to tho Governments of tlio 
member countries a brief Report of the position of the Asso- 
ciation together with a note on its financial position and a 
similar communication wa^ addressed to one seed testing station 
in each country. This resulted in the promise of sup])()rt 
to the Association by a number of (V)vornments and the 
resumption of their coiitiibutions in full or in part payment 
for the war years. In this way a casli balance was raised 
which, among otlier things, has made it financially possible 
to publish this Volume. 

For tlie comparatively few countries from wliieh no con- 
tributions have been received since the beginning of the war 
there is a well-founded hope that most of them will resume 
tlioir membership at an early date. This is imperative if the 
activities of the Association are to be continued on a scale 
commensurate with the importance of tlie work which still 
remains to bo done. 
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Size of 

Last Contribution 


Contribution 

received for 

Argentina 

£ 

20 

1942 

Australia 

f 

40 

1939 

Austria 

£ 

5 

1947 

Belgium 

£ 

H) 

1946 

Bulgaria 

£ 

10 

1947 

Canada 

£ 

ao 

1947 

Czechoslovakia 

£ 

30 

1938 

Denmark 

£ 

20 

1948 

Egypt 

£ 

20 

1948 

Finland 

£ 

20 

1946 

Franco 

£ 

10 

1939 

Germany 

£ 

50 

1942 

Great Britain and Northern Ireland 

£ 

50 

1947 

Holland 

£ 

20 

1946 

Hungary 

£ 

10 

1946 

Ireland 

£ 

20 

1947 

Italy 

£ 

50 

1938 

New Zealand 

£ 

10 

1947 

Norway 

£ 

20 

1946 

Palestine 

£ 

10 

1947 

Poland 

£ 

35 

1939*) 

Portugal 

£ 

10 

1947 

Roumania 

£ 

20 

1938*) 

Spain ' 

£ 

10 

1947 

Sweden 

£ 

20 

1947 

Switzerland 

£ 

10 

1946 

Union of South Afriga 

£ 

10 

1947 

IT. S. A 

$ 250 

1947 

Yugo-Slavia 

InsUtut de Recherches Forostieres, Belgrade, 

£ 

to 

1939 

Serbic 

Association of Official Seed Analysts of 

£ 

10 

1947 

North America 

$ 

50 

1947 


A complete list of member stations can only be compiled 
when the work has taken more . definite shape and correct 
information of addresses and names of directors is available. 


Activities of the various Committees. 

The International Rules for Seed Testing adopted at Zurich, 
on which the issue of International Analysis Certificates is 


') Partially. 
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based, are still in force. Both during and after the war Inter- 
national Analysis forms have been in demand and supplies may 
still be had on application to the Secretariat of the Association 
(price: 6 Danish Kr. each 100 copies). 

The International Eules for Seed Testing continue to be 
the subject of careful examination, and Dr. Franck and Mr. 
Leendertz (Wageningen), the latter as Chairman of both the 
Research Committee for (’ountries with Temperate Climate 
and the Committee for Studying the S. M. and the Q. M., have 
received several replies to a questionnaire concerning them, 
while in 1946 and again in 1947 several colleagues during a 
stay in Copenhagen had an opportunity to discuss certain 
aspects of the problem in an informal and unofficial manner. 
The questionnaire concerned itself especially with the two 
methods determining the purity of seed, viz. S. M. and Q. M.. 
for which it is hoped one universal method may eventually be 
substituted, and also the germination methods to be employed. 
When the material has been collated the findings will be sub- 
mitted to the membei s of the Association for their consideration 
before the next International .See<l Testing Congress. 

Other Committees continue to make progress, for instance 
the Provt'nanc(‘ Committee ((liairman: Dr. A. Crisch), the 
('ommitte(* on Determination of Plant Diseases ((^hairnian: 
Dr. L. C. Doyei) and the Publications Committee ((^hairman: 
Dr. AV. .1. Franck) are working at their’ respective problems. 

Next International Seed Testing Congress. 

At the Zurich Congr ess hr July 1937 an invitation fr om the 
Association of Official Seed Analysts of North America to 
hold the next Congress in North America was submitted and 
accepted. Unfortunately however the war intervened and the 
Congress had to be abandoned, but it is understood that 
American colleagues share the view that it has in reality only 
been postponed and that the invitation probably still stands. If 
the necessary financial sanctions can be obtained the American 
colleagues seem to entertain a well-founded hope of being able 
to convene a full meeting of the International Seed Testing As- 
sociation in America in 1949 or 1950. This prospect must be 
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hailed with pleasure as it is vitally necessary to meet at no 
distant date and discuss questions relating to seed testing 
technique, organisation and further development. 

Executive Committee. 

The nominal composition of the Executive Committee of the 
Association is as follows: 

President: Vacant. 

Deputy-President: Dr. W. J. Franck (Kijksproefstation 
voor Zaadcontrole, Wageningen, Holland). 

Vice-President: Professor M. T. Munn (Agricultural Expe- 
riment Station, Geneva, N. Y., U. S. A.) . 

Ordinary Members: 

Director A. Eastham (Official Seed Testing Station for 
England & Wales, Huntingdon Road, Cambridge, 
England) . 

Professor G. Bredemann (Staatsinstitut fiir angewandte Bo- 
tanik, Bei den Kirchhofen 14, Hamburg 36). 

Director Chr. Stahl (The Danish State Seed Testing Station, 
Thorvaldsensvej 57, Copenhagen V., Denmark). 

Dr. A. Grisch (Abt. Samenkontrolle der Eidg. landw. Ver- 
suchsanstalt, Ziirich-Oerlikon, Switzerland). 

After the death of Director Dorph-Petersen the vacancy 
created in the Executive Committee was filled by Mr. Stahl 
in accordance with the decision made at the General Assembly 
held at Zurich in 1937. In 1939 Professor Fr. Chmelar (Brno, 
Czechoslovakia) resigned from the Committee and Mr. Edgar 
Brown (Washington, D. C., U. S. A.) was invited to fill the 
vacancy after him. On the retii-ement of Mr. Brown in 1941 
Dr. Grisch, as the second substitute 'member, joined the Com- 
mittee. 

Honorary Auditors: 

Dr. E. Kitunen (State Seed Testing Station, Manegegatan 
N:o 7, Helsingfors, Finland). 

Dr. E. M. Merl (Landesanstalt fiir Pflanzenbau und Pflan- 
zenschutz, Abteilung fiir Samenkontrolle, Kbnigin- 
strasse 36, Munich 23, Germany). . 

The latter replaced Professor L, Bussard (Paris) who died 
in 1943. 



Secretariat. 

From the beginning of 1939 till the death of Professor Witte 
in 1945, the secretarial duties were carried out in a most efficient 
manner by Miss Britta Nehrman, but at the beginning of 1946 
the Secretariat was provisionally transferred to Copenhagen 
and its present address is: 

Miss Kaja Sjelby, Secretary. 

International Seed Testing Association. 

Thorvaldsensvej 57. 

Copenhagen V. 

Denmark. 


Editorship. 

Director Stahl, as a member of the Executive Committee, 
has, in co-operation with the Secretary, assumed for the time 
being the respou'^ibility for editing the »Proceedings of the 
International Seed Testing Associations, and the present 
Volume is submitted to the members and to all other readers 
in the hoi)e and belief that, as a result of close co-operation, the 
Association will in the near fuhire resume the proud place it 
once occupied among other scientific International Institutions. 


The 15th March 1948. 




On August 30, 1945, Professor H. Witte, President of the 
International Seed Testing Association, passed away at the age 
of 68. 

Professor Witte, who was born on July 13, 1877, completed 
his studies in 1906 by taking his doctor’s degree at the Uni- 
versity of Upsala. In 1907 he became attached to the world- 
renowned Institute of Plant Breeding »Sveriges Utsadesfdr- 
eningc at Svaldf. As head of its Division for Herba^ge Plants 
he raised several strains of grasses and clovers which proved 
very valuable to Swedish agriculture. It was due to his 
initiative that various seed growers’ associations were founded 
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whicli liave greatly improved Swedish seed production and it 
is partly to their credit that agricultural production in Sweden 
has been sufficient in years when importation of seed has 
been difficult or even impossible. Numerous articles in Swedish 
periodicals bear witness to Professor Witte’s great interest in 
plant breeding, seed production and seed control. »Sveriges 
Pr6odlaref6rbund« (As.sociation of Swedish Seed Growers) 
awarded him the gold medal of merit for his work along these 
lines and he was elected Vice-President of the Swedish Aca- 
demy of Agriculture for his outstanding services to agricultural 
science in general. 

From 1921 — 24 Professor Witte was director of »Svenska 
Mosskulturf6reningen« (The Swedish Association for Moor- 
land (hiltivation) at Jonkbping. In 1925, when seed testing 
work in Sweden became reorganized and centralized, he be- 
came director of the newly founde<l >Statens Centrala Frb- 
konti'ollanstaltc (The Swedish State Seed Testing Station) at 
Stockholm where he remained for 20 years. In a few years, 
Piofessor Witte, assisted by a group of able collaborators, 
led the Swedish State Seed Testing Station to a position of 
first rank. 

Though most of his energy was devoted to the development 
of agriculture in his native country his professional interests 
had a much wider scope. From 1919 till his death Professor 
Witte was cliairman of the Section for Seed Production and 
Seed C’ontrol of »Nordiske Jordbrugsforskeres Forening« 
(Society of Scandinavian Agricultural Research) whose mem- 
bers are numbered among the agricultural scientists in Swe- 
den, Noiway, Denmark, Finland and Iceland. He also took 
an active part in the work carried on by the International 
Seed Testing Association. No doubt, many of his colleagiies, 
who read these words, will recall their participation in the 
succes.sful Seventh International Seed Testing Congress held 
at Stockholm in 1934 and the siibsequent pleasant and in- 
structive excursions. The organisation of this Congress to a 
very high degree must be attributed to Professor Witte as 
Secretary General of the Congress and Director of the Stock- 
holm Seed Testing Station. 
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Professor Witte has contributed very efficiently to the pro- 
gress of seed testing, both at International Seed Testing Con- 
gresses and through numero\is articles on various subjects 
appearing in the present periodical. Special mention must be 
made of his reports on the value of >hard seeds« of leguminous 
plants, based upon comprehensive experiments. 

After the death of Director Dorph-Petersen in 1937, Profes- 
sor Witte was elected President of the International Seed 
Testing Association and editor of the »Proceedings of the 
International Seed Testing Association«. The compilation of 
the contents of the publications of the Association from 
1921 — 38 into a General Index was his first editorial work. 
This Index is of great value to those engaged in the study of a 
subject dealt with in the publications of the Association. 

Professor Witte took very great interest in the >Pro- 
ceedings« and, in spite of the war, succeeded in publishing 
Volumes 11, 12 and 13, the last of which appeared in one issue 
in 1944. 

Every member of the Association who knew Professor 
Witte personally, through co-operation and friendship, will 
deeply regret that he did not, after the conclusion of the war, 
have the opportunity of taking part in the resumption of the 
International work in the field of seed testing. They will feel 
united in the mempry of him and his efforts to achieve our 
common object. 


Chr. Stahl, Copenhagen. 



t 

Professor S. P. Mercer, O. B. E., B. Sc., N. D, A. 



Professor Stephen Pascal Mercer, head of the Official Seed 
Testing Station for Northern Ireland, died on August 18th 1944 
at the comparatively early age of fifty-three. An ardent sup- 
porter of the Internationa! Seeii Testing Association, Professoi- 
Mercer regularly attended its Congresses and fully co-operated 
in all its activities. He served on many (Committees and to his 
efforts, no less than to those of other seed testing colleagues 
of whom too many have passed away in recent years, are due 
the standardization of seed testing methods and the adoption 
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by so many countries of international rules for seed testing. 
The latter achievement — a triumph of international good 
sense — will be a monument, and it is hoped a permanent one, 
to the memory of Mercer and of those other colleagues who 
helped to bring it about. Mercer’s personal qualities made him 
a very popular figure in seed testing circles. He was at ease 
in any company and he brought his keen sense of humour 
into his work which made it very pleasant for those with whom 
he came in contact. They will remember him with affection. 

Born at Abbots Bromley, Staffordshire in 1891, Mercer was 
a student at Harper Adams, The Botanisches Staatsinstihit, 
Hamburg, and the So\xth-Eastern Agricultural College. He was 
a graduate in Agriculture of the University of London and held 
the National Diploma in Agriculture. 

From 1916 — 18 Professor Mercer was Lectui'er in Agricul- 
tural Botany at Armstrong College, University of Durham. In 
1919 at the request of the Ministry of Agriculture and Fisheries, 
he carried out a survey of the seed growing counties of Creat 
Britain. During 1919 — 22 he was assistant director and chief 
research officer in the Seed Testing Station for England and 
Wales. In 1922 he was appointed head of the newly created 
Seed Testing and Plant Disease Division of the Ministry of 
Agriculture for Northern Ireland. Additionally he was’ ap- 
pointed Professor of Agricultural Botany (1924) in the Queen’s 
University of Belfast and Senior Technical Research Officer 
in the Ministry of Agriculture for Northern Ireland (1928) . In 
recognition of his services to agricultural education and re- 
vsearch Professor Mercer was awarded the 0. B. E. in 1943. 

Professor Mercer’s principal contributions to scientific 
literature include: 

1921 Report on a survey of the principal seed-growing countries of Eng-i 
land, Wales and Scotland, ilfiw. Agric. and Fish. Misc. Publ. No. 29. 

1980 > Plant Anatomy and Physiology*, .4flfric. Progress, Vol. VII. 

1981 (a) »A Method of Distinguishing certain strains of New Zealand Peren- 

nial Ryegrass (Lolium perenne, L.) by examination of Seedlings 
under screened ultra-violet light*. 

Sci. Proc, Royal Dublin Soc. Vol. 20. No. 7, p. p. 75—83. 

1931 (a) ^Experiments in the Diagnosis of Species and Varieties of LoUum 
by the Gentner Screened Ultra-Violet Light Method*. 
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Compfea rendun de I' AnHocmiion Jnfernnfionale d'Ksmia de Semen- 
ces, No. 18, p.p. 180—190. 

1932 ^Croeping Thistles«, J. Min. Agric. N. 1. 

1932 »Wild White Glover Varieties«, J. Min. Agric, N. 1 

1932 (a) »The Varietal Purity of Commercial Italian Ryegrasses ' . 

Comptes rendus de V Association Internationale d'Essais de Sememes, 
No. 2, p.p. 153^-160. 

1933 (a) IS- Fluoreseeiux^ of Lolium Seedlings in Ultra-Violet Light«. 

Nature, Vol. 131, p. 202. 

1934 (b) )*0n the Evaluation of Broken Seedlings which Pioduce AdvcmtiUoiis 

Roots during a Germination Test«. 

Comptes rendus de V Association Internationale d'Kssnis de Sememes, 
Vol. t). No. 2, p. p. 341 — 349. 

1934 ((0 »N()te on the Technique of the Buchinger Method of Determining 
»Suction-foiTe« «. 

Comptes rendus de I' Association Internationale d'Essais de Sentences, 
Vol. 6, No. 2, p. p. 483—486. 

1936 (a) »Does Pre-Soaking Accelerate Laboratory Germination in Cocksfoot 
( Vactylis glomerata ) « 

Comptes rendus de I' Association Internationale d'Essais de Sememes, 
Vol. 8, No. 1, p p. 42—45. 

1936 ^Damage to Panicles of Alopecurus prafensis L. b\ Apamea secalis L 
Annals of Applied Biology, Vol. XXI 11, No. 3, p.p. 653-657. 

1937 (a) »New Strains of Grasses*, J. Min Agric. N L, Vol. V. p p. 27 — 38 

1937 Production of Grass seed Ryegrasses (Lohurn species). Crested 
Dogstail {Cynosurus cristatus): 

Imp Bureau of Plant Genetics, Aberystwvtb, Brrh, Publ Ser. Bull 
No. 19, p. p 5— 7. 

1938 »Farm and Garden Seeds«. 

London, Crosby Lockwood k Son, Ltd. 

1939 ^Belfast Harbour Airport*. 

J. Bd. Greenkeeping Bes. Vol. VI, No. 20, ]). 38. 

(a) dointly with P. A. Linehan. 

(b) '> ^ H. A. Laffertv and P. A. Linehan. 

(c) « » P. A. Linehan and V. Kirkwood. 

P. A. Linehan, Bolfast. 



Seed Testing Developments in Ireland. 

By 

H. A. Lafferty, 

DiRH'lor, Seed I’estins Station, Dublin. 

As a result of (Tovernnipiit policy coiqtled witli war con- 
ditions the area of corn crops grown in the twenty-six coiinties 
of Ireland increased from 760,306 acres in 1932 to 1,645,915 
acres in 1942, and of the cro])s concerned wheat with an in- 
creased acreage of 553,351 acres, oats with an increase of 
245,631 acres and barley with an increase of 82,789 acres, 
accounted in the main for the greater part of the total. To 
achieve this result not only did the individual farmers grow 
more of these crops than formerly but, especially in the case 
of wheat which was regarded as a cash crop for immediate 
sale at guaranteed prices, a great number of farmers who had 
no previous experience of this crop took tip wheat growing on 
an extensive scale. 

To meet the increased demand for seed wheat, which of 
nece.ssity had to be homegrown, merchants with suitable plant 
and storage accommodation were licensed as »Seed Assemblers^ 
and large quantities of the seed requirements of the country 
passed through their hands. Legislation was enacted fixing 
standards for germination and moisture content of the as- 
sembled stocks and close supervision was maintained to ensure 
that these seeds were up to the required standards before 
distribution. 

On the other hand, and in keeping with the usual custom, 
many farmers reserved for their own use portions of their 
homegrown grain for sowing purposes but since a considerable 
number of these had little or no previous experience of growing 
wheat they were not in a position to evaluate, even roughly, 
the seed quality of their home produced grain. 
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To enable the Department of Agriculture to keep a check 
on the quality of cereal seed distributed by merchants and seed 
assemblers, and to cope with the demands made by individual 
farmers, the Official Seed Testing Station was called on to deal 
with an increased number of samples which was out of all 
proportion to the staff and acconmiodation available; so 
something had to bo done, and done quickly if the situation 
was to be relieved. Fortunately this country was well supplied 
with Technical S<!hools which had on their staffs Instructors 
in Rural Science whose duties were to give elementary instruct- 
ion in Physics, (’hemistry. Botany, Zoology and Bacteriology 
to young people who had left the primary school and who 
would, in the majority of cases, be engaged eventtially in agri- 
cultural pursuits. By virtue of the fact that these Instructors 
were recruited from University graduates and that such items 
as »Germination and Purity of seeds« appeared in the school 
syllabus it was agreed between the Government Departments 
concerned to institute a scheme whereby these Instimctors 
would carry out. free of charge, germination and purity tests 
of homegrown cereals for farmers living in the immediate 
vicinity of the school. 

Though well versed in the principles of scientific seed- 
testing which was acquired while undergoing their course of 
studies at the University for the Bachelorship or Higher Degree 
in Agricultural Science, the In.structors were given a short 
refresher course by the Director of the Official Station before 
undertaking their additional duties. Only the simplest apparatus 
was used, such as might be found in any farmhouse, and as 
a rule this took the form of shallow enamelled milk-pans or 
pie-dishes with sand or fine peat-mould as the germinating 
medium. 

The basic motives behind the scheme were in the first place 
to te.st the seed for the information of farmers, and in the 
second to use the actual tests as educational exercises for the 
students attending the school in the hope that in future years 
these young potential farmers would be able to conduct 
reasonably accurate germination tests of cereal seed in their 
own homes. 
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In all ninety-fonr Technical SchoolK undertook this work 
and in the autumn of 1942 by means of Circulars and Press 
notices the details of the scheme had become widely known. As 
a final check, however, three sets of »referee« samples of wheat, 
identified as A, B & C with germinations of 95 ®/o, 80 ®/o & 65 ®/o 
respectively were prepared at the Seed Testing Station and 
distributed to each Instructor with a request that the germina- 
tion and purity figures of the samples be determine<l and re- 
submitted for examination. The results of these tests were 
most satisfactory and only in a few minor instances were 
figures obtained for germination and purity which were outside 
the limits of latitude allowed for seed of the qualities indicate<l. 

At this stage each Technical School participating in the 
scheme was supplied with application forms similar to the 
following, and one of these had to be completed and accompany 
the samples when they were handed in at the school for test. 

Application by Farmer for Tenting of Cereal Seeds. 

Part I 

(To be filled in by farmer) 

To the Rural Science Instructor, ' 

Technical School. 

I desire to have for my own information a germination and 
purity test of the sample (s) for seeds described below. These 
seeds have been grown by me and are intended for sowing on 
my own land. 

Sample (s) 

(a) • 

(b) 

(c) 

(d) 

Signature 

Address 

Date 
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Pari II 

(To be filled in by the Rural Science Instructor) 

The following reMilts have been obtained from tests of the 
-ample (s) referred to above: 


No. 


Samplers) 

as doscribed by sender 

Germination 

Purity 

'^0 

Date of 

test 





Signature 


Rural Science Instructor. 


Technical School. 


The scheme was put into operation in October 1942 and by 
the end of that season a total of 9,969 samples had been tested at 
the ninety-four centres. In the following year the total rose 
to 11,726 but during the 1944/45 season the number dropped 
to 7,953 and this decrease continued in 1945/46 when the total 
number af samples tested fell to 4,995. It is difficult to account 
for the falling off in the number of samples tested during the 
two years 1944/45 and 1945/46 but there is reason to believe 
that many of the young students who took part in the tests 
(jonducted at the schools during the earlier years did not have 
recourse to the services of the Instructors in later years, but 
undertook this work in their own homes. 

It was never the intention of the sponsors of this scheme 
that the Technical Schools throughout this country should 
become, or attempt to assume the role of. Official Seed Testing 
Stations. The most that was hoped for, and these hopes have 
been fully realised, was that they should in the first place be- 
come centres where local farmers could have their homegrown 
cereals tested free of charge for germination and purity before 
re-sowing, and secondly that the sons and daughters of far- 
mers attending the schools might become sufficiently trained 
to enable them to carry out simple germination tests in their 
own homes. Unlike the seed merchant, to whom every 1 ®/o 
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increase in the germination of a seed sample may represent 
an increase in its money value, the farmer who intends to re- 
sow his own homesaved cereal seed is not concerned with 
whether the germination of the grain is 89 ®/o or 91 ®/o, but he 
does want to know whether its germination is 95 ®/» and 
suitable for sowing or 50 ®/o and useless for this purpose. 

Prior to the introduction of the scheme described above, 
farmers could only obtain this information at the Official Seed 
Testing Station whereas it is now available to them at almost 
one hundred centres throughout the country, or alternatively 
it may be determined by simple tests carried out in their own 
homes. 



Germination of Buried and Dry Stored Seeds. 

11. 1934—1944. 

By 

Arne Kjwr. 

Hepnrt from the DHnish State Seed Testing Station, Copenhagen 
]. Introduction. 

With regard to tlie outline of the experiment discussed here 
reference must be made to the »Proceedings of the Interna- 
tional Seed Testing Association«, 1940, No. 2, p]). 167 — 190. 
In this connection it was decided that the results would be 
elaborated and published every five or ten years, and as 1944 
marked the end of the first ten year period since the experi- 
ment was started the results to date will bo briefly dealt with. 

As the total number of plants produced by the samples in 
the ojien had to be determined in the second summer after 
sowing tlie elaboration of the results of the 1944 sowing was 
not possible until 1945. 

The Report on the first five years’ results contains a com- 
])aratively detailed list of Danish and foreign literature touching 
on the sub.ject as well as of tlie experimental material and the 
methods used in the experiment, (’onsequently the writer has 
lefrained from giving further details in this connection in 
the present Report and would refer those interested to tlie Re- 
port published in 1940. 

2. Experimental Results. 

The main results of the experiment obtained during the 
five years 1940 — 44 following the publication of the first Re- 
port are recorded in the Table on pp. 22 — 23 and for comparison 
the following records are repeated from the earlier Report: 
(1) the field germination of the seeds after being buiied for 
one year (column 1), (2) the field germination after one win- 
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ter’s dry storage (column 7) and (3) the laboratory germina- 
tion after one winter’s dry storage (column 9). The more re- 
cent restilts are considered against this background. 

In explanation of the Table mention may be made that 
a zero (0) means that the species or sample under considera- 
tion has produced no plants or sprouts either in the field or 
in the laboratory, and a dash ( — ) indicates that the plant spe- 
cies or sample has not been examined during the year in 
question. 

The figures recorded in columns 2, 3, 4, 5 and 6 which give 
the percentages of plants produced in the field after six, seven, 
eight, nine and ten years show that practically all the crop 
seeds (Nos. 28 — 37) included in the experiment have completely 
lost their vitality. Exceptions arc Timothy (Phleum pratense 
L.), Swede (Brassicn napus var. napobrnssica L.) and Turnip 
(Brassica camp. L. var. rapifera Metzg.), which in most years 
produced a few plants, a fact worth recording in r{!lation to the 
question of seed production of these species, since waste seeds 
may lie dormant in the soil throughout a complete rotation and 
still be able to produce plants — though only a small percentage 
— if they are later brought to the upper lays of soil by deep 
ploughing and thus given the conditions necessary for ger- 
mination. Such plants may act as sources of contamination 
and crossings if the area is used for seed production of a de- 
finite strain of the same species or of a closely related species 
which allows of the possibility of cross pollination. 

In connection with the question as to whether waste seeds 
are able to retain their vitality in the soil for a number of 
years it may perhaps bo relevant to refer to the behaviour of 
the three samples of leguminous seed, viz. Red (Hover {Trifo- 
lium pratense L.), White Clover (Trifolium repens L.) and 
Yellow Trefoil (Medicago lupulina L.). Where these seeds 
have not retained their vitality this is probably due to their 
having been obtained from heavily machined commercial lots 
which as a result of the machining did not contain »hard seedsc 
to the same degree as waste seeds of the same species which 
in all probability had a relatively high content of such seeds 
and consequently were able to retain their vitality after being 
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buried for several yoais. However, the material at hand does 
not allow of any definite conclusion being drawn in tiiis mat- 
tei‘, but the question is touched on because practice seems to 
])rove that waste seeds of leguminous plants are able to retain 
their vitality in soil for several years. 

As to the vitality of the weeds buruxl for a period of years 
the Table shows that in 1944 a few samples that were buried 
for ten yeai-s, gave a higher percentage of plants than in some 
])i-evious years, and in some cases even higher than in 1935 
when they were buried for one year only. This for instance 
applies to Field Penny-cress (Thlaspi orvense L.) (No. 12), 
Charlock {Sinapis arvensis L.) (No. 13) and Creeping Thistle 
(Cirsivm orvense (L.) Scop.) (No. 27). A comparison with 
the results obtained in the field after only one winter’s dry 
storage of the samples in the laboratory (column 7) shows 
that in several cases the germination is lower than after the 
sowing in 1944 of seed that had been buried for ten years, but 
it must be borne in mind that the 1934 sowing took place as 
late as the 24th and the 25th May which may explain these low 
results. 

As the samples sown in the different years were of similar 
origin and buried und('r exactly identical conditions, the varying 
germination results of the same species from year to year may 
pi'obably be attributed to the conditions of germination in the 
field which inevitably have varied from year to year, and it 
may also be possible that the most suitable time f)f each indi- 
vidiial year has been missed, although efforts were made to 
sow as soon as the soil conditions appeal ed favourable. There- 
fore, the comparatively low germination of the samples Nos. 1, 
8, 11, 12 and 26 in 1942 and 1944 is hardly indicative of a 
corresponding decrease in vitality, their germinating capacity 
being heigher in 1943. 

In this connection the following experimental records for 
the years 1940 — 44 may be mentioned: 

1940. Disinterment and sowing on the 12th April. The soil 
conditions were, on the whole, suitable with the upper layers 
perhaps a little too dry. 

1941. Disinterment and sowing on the 17th April. The 
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Sown ‘Va 1985 after 
being buried 1 year. 
Plants in the field 7o 


Sown ^74 1940 after 
being buried 6 years. 
Plants in the field 7i 

Sown * 7 * 1941 after 
being bnried 7 years. 
Plants in the field % 


Sown ^ 1 * 1942 after 
being burled 8 years. 
Plants In the field % 

Sown 73 1948 after 
being burled 9 years. 
Plants in the field 7o 


Sown ^74 1944 after 
being buried 10 years. 
Plants in the field 


Sown 1984 after 1 
winter' 

Plants 


winter's dry storage, 
in the field % 


Sown 1944 after 10 
years dry storage. 
Plants in the field 


Laboratory germina- 
tion 1984 after 1 win- 
ter's dry storage 7o 

Laboratory germina- 
tion 1944 after 10 years 
dry storage 7o 


zz 


Survey of experiments with buried seeds in 1984 — 44. 
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flames were ready for sowing on the 16th April and as some 
rain fell during the night the germination conditions appeared 
to be extremely favourable. The surface soil was very fine and 
easy to work. 

1942. Disinterment and sowing on the 18th April. The soil 
was fine and in good order, but during the daytime the surface 
grew rather dry as a result of bright sun and a strong drying 
east wind. The covering layer was rather dry. After sowing 
the weather remained dry, cold and windy for a long time, 
with bright sunshine during the daytime and night frosts re- 
sulting in conditions which were unfavourable for germination. 

1943. Disinterment and sowing on the 3rd March. Soil con- 
ditions were particularly good though relatively dry. During 
the first week after sowing weather remained dry with sun- 
shine during the day accompanied by night frosts. 

1944. Disinterment and sowing on the 13th April. Soil in 
good working order and suitably moist. 

Several samples gave the highest number of plants from 
sowings made in 1943, which was the only one of the five 
years dealt with here in which really early sowing took place, 
viz. at the beginning of March. Since the 1943 sowing was car- 
ried out under dry conditions as regards soil and weather the 
good results seem to indicate that in experiments like these 
early sowing is of special importance. This is confirmed by 
the results of the first five years’ experiments, in which for 
the majority of samples the highest number of plants was ob- 
tained the fifth year, viz. 1939, when sowing took place as 
early as the 7th March, which was considerably in advance of 
the date of sowing in other years. 

Owing to the variations in the germination conditions ob- 
taining from year to year caution should, as previously men- 
tioned, be taken not to draw conclusions from the behaviour 
of a seed species in say the 10th year, (viz. 1944) as regards 
its ability to retain its vitality after being buried for ten years 
as compared with that of other species. However, according to 
the results for 1940 — 44 it seems definitely probable that the 
following weeds have lost their vitality completely or almost 
completely after being buried: 
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Annual Knawel (Scleranthus mmuuH L.). 

Corncockle (Agrostemma gilhago L.). 

Cut-leaved Crane’s bill (Geranium dissectum L.). 

iSinall-flowercd (bane’s bill (Geranium pu.sillum Bunn.). 

Eibwort Plantain (Plantogo lanceolata L.). 

(’ornflowor (Centaurea cyanus L.). 

(Jorn Marigold (Chrysanthemum segetum L.). 

Among these, (’orncockle and the two Geranium species 
occupy a peculiar position, as shown in column 1 of the Table, 
since they had lost their vitality in 1935, after being btiried for 
one year, a feature, which they share with other seeds from 
the experiment, especially Barley and Wheat. (Jorncoekle 
(Agrostemma githago L.) and the two Geranium specicvs to 
a pronounced degree belong to the species, which Jens Lind 
in 1916 in an article in >llgeskrift for Landmiend« (Weekly Re- 
vi( w for Parmei s) gave the appropriate name »cultivated weed« 
because, generally speaking, the fields are only infested with 
smdi species when these are .sown by man and it follows that the 
best way of getting rid of them is to use pure grain and seed 
for sowing purposes. 

On the other liand, it appears from the Table that a mimber 
of other weed .seed species have retained their vitality to a 
remarkable degree after being buried for ten years and with 
regard to these species the old saying -*>111 weeds grow apacec 
is applicable. This applies particularily in the case of ('urled 
Dock (Rumex crispus L.), Fat Hen (Chenopodium album L.), 
Field Penny-cross (Thlaspi arvense L.), Charlock (Sinapis 
arvensis L.), Tiny Vetch (Vida hirsuta (L.) S. F. Gray), Wild 
(’arrot (Daucus carota L.) and Creeping Thistle (Cirsium ar- 
vense (L.) Scop.). That .several of these species are among 
the most widely spread and most difficult weeds to eradicate 
is linked up with the fact — pointed out in this experiment, 
which confirms previous investigations made in Denmark and 
abroad — that their seeds arc able to retain their vitality in 
the soil for a number of years. If such weeds are allowetl to 
ri])en and shed their seeds in any year and if such seeds are 
ploughed down, they may in a subsequent year give a vigorous 
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stand of weed plants if, by deep ploughing, they are again 
brought to the upper layers of the soil. Sometimes this may 
seem strange in practice if the land has been comparatively 
free from weeds for several years, but in such cases negligence 
in previous years must be held responsible for the contamin- 
ation of the crops. Conseq^lently, to get rid of these species 
the sowing of grain or seed free from weeds is not in itself 
sufficient. 

After dry storage in the laboratory where the samples were 
kept in paper bags at ordinary room temperature the great 
majority of species seem to have completely lost their plant 
producing power after ten years (column 8 of the Table). 
Nevertheless there are exceptions such as Charlock and the 
two Geranium species as well as Tiny Vetch hirsuta (L.) 

S. F. Gray), White Clover (Trifolium repens L.) and Yellow 
Trefoil (Medicago lupulina L.) whose germinating capacity 
however is generally reduced to a few per cent. That the three 
last-mentioned species have retained this small percentage of 
germination is not particularily strange, since they belong to 
tlie leguminous plants, in which, as is known, >hard seeds« 
occur; but the ability of Charlock (Sinapis arvennis L.) to 
produce even a small number of plants after ten years’ dry 
storage is perhaps remarkable, since the other oleiferoxxs seeds 
included in the experiment have failed to produce plants under 
identical conditions. However, it is more extraordinary that 
the two Geranium species, which lost their vitality after being 
buried for one year only, showed a much higher germinating 
capacity after ten years dry storage than any of the others. 

A comparison of the figures in columns 10 and 8 shows 
that those species, which had retained their plant producing 
power to a varying degree after ten years’ dry storage, were 
also able to germinate in the laboratory. This is not to be 
wondered at and suggests that by the laboratory method, i. e. 
germination on apparatus, the seeds have been subjected tf) 
such conditions that the results compare reasonably well with 
the germination in the field. 



Germination Tests with Flax Stored at Different 
Moisture and Temperature Levels^. 

By 

Anna E. Decker and L. P. Reiiz^). 

Germination of different samples of flax seed vary greatly. 
This experiment was conducted to give evidence on the effects 
of storage conditions on viability. An opportunity was also 
afforded to test the methods of testing flax seed now in use in 
this laboratory. The importance of investigating the effect of 
storage conditions on viability of flax seed has been mentioned 
in many publications, but published results of actual experi- 
ments are few. 

Dillman and Toole“) reported that commercial carlot jeceipts 
of flax seed on the Minneapolis market varied in one year from 
10.1 to 18.0 percent moisture. Germination tests on 41 cars of 
seed during February, 1927 .<howed the following results: 
seed with moisture of 9 to 10 percent germinated 77.4 percent, 
moisture 10.1 to 11.0 percent germinated 74.6 percent, and 
moisture 11.1 percent to 13.0 percent germinated 61.0 percent. 
These authors stated >it is probable that the germination M'ould 
have been much further reduced if the flax seed had been 
stored until summer temperatures occurreck. However, seed of 
good qiiality stored under favorable conditions maintained a 
high degree of viability for 10 years or longer in their ex- 
periments. 

Contribution No. 385 from tlio Doparlment of Agronomy, Kansas Agri- 
cultural Experiment Station, Manhattan, Kans. This study was con- 
ducted in cooperation with the State Seed I.aboratory, Kansas State 
Board of Agriculture. 

®) Germination Analyst, State Seed Laboratory and Agronomist, Kansas 
Agr. Exp. Sta., respectively. 

®) Dillman, A. G. and Toole, E. H. Effect of age, condition, and temperature 
on the germination of flax seed. Jour, Arner. Soc. Agron. 29: 2^3—29. 
1937. 



28 


Material and Methods. 

A half-busliel of Linota flax was obtained from bulking the 
seed yielded in a series of six soil fertility tests conducted in 
southeast Kansas in 1943. These tests were conducted on several 
farms. It was stored from August to April out-of-doors at or- 
dinary temperatures for this location. The germination of this 
seed was 92 percent when tested in the State Seed Laboratory 
April 24, 1944. The moisture content as determined on the 
Brown-Duvel moisture tester was 6 percent. 

This seed was divided into 18 lots of 200 grams each and 
placed in glass fruit jars which could be sealed with a screw 
lid and rubber ring. Moisture was added to raise the level to 
9. 11 and 13 percent by adding slowly and with thorough stir- 
ring 6, 10, and 14 c. c. of water to different jars, giving six 
jars in each moisture level. All jars were placed in the refrige- 
rator at 40'^ F over night to allow some time for the moisture 
to be absorbed and distributed equally through the seed. The 
next day, April 2.5, duplicate jars at each moisture level were 
stored at temperatures including dO"" F in an electric refrige- 
rator, room temperature which varied from 70 to 80"’ F. and 
86° F in one of the Minnesota type seed germinators. Re- 
presentative samples were taken from each jar on the sampling 
dates; the jars were rescaled and placed in storage again. The 
sampling was done at 10-day intervals for 90 days, after which 
the interval was 'extended to 20 or more days. 

Germination technique followed the standard rules adopted 
by the Association of Official Seed Analysts of North America. 
A Minnesota-type cabinet was used s(4 for 86° F during the 
day. Samples were transferred to another cabinet at night set 
at 68° F. Hence, the samples were germinated at the higher 
temperature about 8 hours and at the lower temperature about 
16 hours daily. Preliminary readings were made at 4 days 
when normal sprouts were removed, and a final reading made 
the eighth day. Duplicate sets of 100 seeds each were used for 
a test. These Avere placed on tO]) of standard blotters. An 
additional test was conducted on each sample by placing an- 
other duplicate set of seeds between blotters. The seeds between 
blotters were placed on the racks below the corresponding 
above-blotter sample. 
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Duplicate plantings of 200 seeds from each sample were 
made under field conditions May 15, Juno 5, and June 26; or 
20, 40, and 60 days after the seed was placed in storage. Stand 
counts were taken after emergence was complete. 

Experimental ResulU. 

Data on germination are presented in the ac(^ompanying 
tables and grai)h. Fig. 1 shows the general results of tlie stored 



Tig. 1 Germination pircentagen for fla.r need haring 9 and 13 percent mointure 
ntored at room temperature and at Hti F. 

samples at room temperature and 86^^ F. It is obvious that the 
viability was quickly lost when s^eed was .stored at 86" continu- 
ously. This graph also shows clearly that different moisture 
levels are important and that safe storage re.sults from a com- 
bination of low' moisture levels and low' or moderate tem- 
perature. Not shown on the graph are the results from storing 
seed at 40° F. All of the moisture levels maintained high 
germination at this temperature. 

Data are given in detail in Tables 1 and 2. Table 1 shows 
the germination after 4 days and after 8 days in the germinator. 
In all cases where tlie viability was high, the 4-day test gave 
as reliable and often as high a reading as the extended test. 
Weak seeds tended to improve in appearance after the 4-day 



Table 1. G ermination percentages after 4 days and 8 days in the germinator for flax seed 
stored for different lengths of time at different moisture and temperature levels. 
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Gcrniutniioii percentoges after 8 days in the gerininator cum paring flax need 
germinated between blotters (BB) and on top of blotters (TB). 
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reading. Actually from the standpoint of use-value to farmers 
and seedsmen, the 4-day reading probably is more nearly cor- 
related with expected field results than the 8-day reading. While 
not tested in detail in this experiment, other observations (un- 
published) substantiate this belief. Seed samples, for example, 
showing readings beloAv 50 percent at the 4-day test ordinarily 
gave poor stands in the field. As noted above, storage at low 
temj)eraturos preserved the viability at the three moisture 
levels; while higher temperatures, especially if accompanied 
with high moisture, brought about decline in viability. Asso- 
ciated with reduced viability was mold growth in the jars. 

Table 2 shows detailed comparisons of placement of the 
seed, whether between or on top of blotters. Slight, non-signi- 
ficant differences occurred when the germinating power was 
high. More variation occurred with weaker seeds, but such 
variability was indicated sometimes by the one and sometimes 
by the other method of testing. Hence, these data indicate that 
placing flax seed between blotters is as accurate as placing the 
seed on top of blotters, and has the advantage of permitting 
more efficient use of germinator space since duplicate tests of 
the same lot can be placed one upon the other as was done in 
these tests. 

The seeds stored at room temperature were not so bright 
and glossy as the samples stored at 40 " F’. They were slower 
in sprouting than the samples stored in the lower temperatures, 
and became progressively slower as time went on. The 4-day 
counts generally were lower from room temperature storage 
than corresponding counts made on the samples stored at 
40 ° F. However, there was but little difference in the results 
by the time the final count was made in a majority of the tests, 
except from seed stored with 13 percent moisture. Quite a 
marked decrease in germination was found on the samples 
containing 13 percent moi.sture after 90 days in storage at room 
temperature. 

Samples stored in the warm germinator at 86 ° F. began to 
show low germination results by the fifth and sixth samplings, 
and quickly lost seed coat luster. At the time of the third 
sampling, or after 30 days in storage, the samples were musty. 
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The samples containing 11 and 13 percent moisture went out 
of condition quicker than the samples containing 9 percent. 
Samples containing 13 percent moisture and stored at 86 "" F. 
showed a decrease in germination of 15 percent by the second 
sampling, or after only 20 days in storage. 

It is not expected that these results can be applied directly 
to large-scale commercial storage. Accelerated heating from 
molds and seed respiration under the insulating effects of large 
masses of grain, and other conditions in large bins, were 
eliminated in the small lots of this experimcuit which were held 
at constant temperatures. Likewise, some treatment of the seed 
to ])revent or reduce mold growtli as suggested by MilneF) 
might have prolonged viability in the samples stored at some- 
what higher moisture and temperature levels. 

In tlie field plantings there were no significant differences 
among the samples stored 20 days. However, seed stored 40 
days at high temperature levels vshowed a marked decline in 
stands. Seed stored at 86 F. and containing 13 percent moisture 
gave only one-third as good stand as the average from all treat- 
ments; next poorest were the samples stored at 86 ° containing 
11 percent moisture. No other consLstent differences were notcnl. 
After 60 days in storage, the seed kept at 86 "" having 13 percent 
moisture gave no plants; those stored at the same temperature 
but having 11 percent moisture gave only a few plants; and 
those with 9 percent moisture gave slightly over half as many 
plants as the average of all treatments. Storage for 60 days at 
room temperature and at 40 F. gave better stands, especially 
from the lower temperature; higher moisture contents at these 
temperatures resulted in correspondingly lower emergence 
counts. 

Summary. 

The present study was undertaken to show the effects on 
germination of storing flax seed for extended periods at dif- 
ferent moisture and temperature levels. For this purpose a bulk 
lot of Linota flax seed of high germinating power was divided, 

Milner, Max. Utility of sulfa drugs for the inhibition of mold respiration 
in grain. Science 104: 463-4, 1946. 
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adju.sted to tlie desired moisture levels of 9, 11, and 13 percent. 
Duplicate samples were stored at 40 room temperature 
(about 72 ") and 86 ’ F. Periodic sampling for laboratory and 
field plantings during the 946-day storage period gave data 
which indicated the following: 

1. Flax seed cannot safely be stored at 86 F. at moisture 
levels of 9 percent or above and maintain viability except for 
a very short time. Mold growth was apparent in early 
samplings. 

2. Moisture content above 11 percent was associated with 
rather rapid decline in viability after about 90 days in storage 
at moderate temperahires. 

3. Storage at a temperature f)f 40 ' F. maintained viability 
best at all three moisture levels, and no mold growth was noted. 

4. Eeadings on tests after 4 days in the germinator appeared 
to be a better- indication of expected field results than the 8-day 
test. 

5. Testing of flax seed between blotters gave the same results 
as testing on top of blotters and was more efficient in use of 
germinator space. 



wHollow Heart«: An Abnormal Condition of the Cotyledons 
of Pisum sativum L. 

By 

Amy Myerx, 

Seeds Officer, Sydnev, Australia 


An abnormal condition of the cotyledons of garden and 
(tanning peas lias been found in this Set'd Testing Laboratory. 
This condition, which has been called »hollow heartc*) occurs 
as cracked or sunken areas in the centres of the cotyledons, 
accompanied occasionally by (lis(toiouration and apparent 
necrosis. 

Seeds with this abnormal condition are noimal in outward 
appearance, and u.sually germinate well both in the laboratory 
and in the soil. In the incubators the seedlings are strong and 
healthy, and do not differ in vigour or appearancte from 
seedlings produced from normally developed seeds. Under con- 
trolled conditions in pot t<‘sts however, plants grown from these 
abnormal seeds have shown a reduction in development as 
compared with plants from normal seeds. 

Dr. Lilian Fraser, Plant Pathologist of this Department, 
has reported, after investigation, that the condition is not 
(*aused by pathogenic organisms. Moreover, it .seems unlikely 
that >hollow heart« is the result of soil deficiencies, because 
it occurs in seed from U. S. A., New Zealand and various States 
in this Country. The percentage of »hollow hearted« seed 
varies from sample to sample, sometimes reaching the high 
figure of 60. Samples containing 30 to 40 per cent of seed with 
»hollow hearts^ are not uncommon. 

*) This phenomenon is dealt with under tlie name of *Marsh-Kpot« by other 
authors. 


Editor. 
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Experiments have been conducted to determine the effect 
on plants of damaged cotyledons and of Spergon, a fungicidal 
dust. The active principle of this dust is tetrachloroparaben- 
zoquenono, and the dust has proved most effective both as 
regards protection and ease of handling. 

The seed used in the experimental tests was from a com- 
mercial consignment of New Zealand grown >Greenfeastc, a 
variety very commonly grown here for the green pea market. 

The iin treated and treated seeds wore germinated in the 
laboratory at 20 “ C, and on the sixth day the cotyledons were 
parted and seed selected as follows: — 

(a) with sound cotyledons (b) with »hollow hearts« 

group (a) was then subdivided into three sections 

1. seed with both cotyledons. 

2. » » one cotyledon removed. 

3. » > both cotyledons removed. 

The seedlings were then planted in sterilized soil in pots 
(five plants per pot with four replications). They were grown 



Seedlings of Pisum sativum L. var. Greenfeast, showing cotyledons 
with * Hollow Hearts*. 
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for one month, then harvested and the tops dried and weighed. 
The moan weights for eadi group are shown below; — 


Dry Weights of Plants Grown from Seedlings 
with Sound and Damaged Cotyledons. 

(S. E. Hod> of Table + 9 5) 



Untreated 

C.gm. 

Spergon 

C gm. 

Mean 

(S.K. + 6.7) 

1 Sound coh Ifdons . 

147 

155 

151.0 

2. Half . 

94 

109 

101.5 

3. No 

15 

14 

14.5 

A Hollow hoarls . 

90 

92 

91.0 

Moan (S. E. 4 75) 

80 5 

92.5 

89.5 


Dusting with Spergon did not have any apprecialde influ- 
ence on final Meights in this test, but in other tests it was 
decided that the more vigoj-ous growth of plants from Spergon 
(lusted seed (as compared with untreated seed) was due to its 
protectant (luality. 

It will b(' seen that theie wei-e signifiiiant differ(mc('s })etween 
the nu'an weights of plants from seedlings with different degrees 
of mutilation of the cotyledons. 

The >hollow heart <<" seedlings yielded plants of significantly 
louder weight than did the sound seedlings, and of significantly 
greater weight than did thos(> in which both cotyledons were 
removed. 



The Determination of Moisture in Seeds. 

By 

Ir. K. Leendertz. 

State Seed Testing Station, Wagcningen, Holland. 

At the Fourth International Heed Testing Congress in Cam- 
bridge (1924) a paper was read by Dr. Buchholz on this 
subject, and since that time great progress lias been made on 
the question of moisture detei-minations in seeds, and parti- 
cularly with regard to cereals. 

During the last war the determination of the moisture 
content of cereals became a pressing problem in Holland since 
bulks of grain intended for consumption had to be tested for 
moisture and dried to ensure their safe keeping until the fol- 
lowing harvest. 

Since the flour mills used methods for these moisture 
determinations which differed from those employed by the local 
collecting bureaux a service was established for the checking 
and control of apparatus and method. As Chief of this service I 
soon realised the necessity for a standard method for moisture 
determinations for comparative purposes if one was to decide 
which method should be adopted for general purposes, and 
especially for cereals. 

A study of the various methods used in other countries 
revealed the fact that, for cereals, laboratories in U. S. A., 
Switzerland and Germany used a temperattire of 130 ° C. for 
a short drying period, generally about 60 minutes, while in 
Holland a temperature of 105 ° C. for approximately 14 hours 
was the rule. The larger mills had agreed to use a »basic 
methods for drying flour which consisted of a drying period 
of 14—16 hours at a temperature of 105 ° (C 
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The problem was later discussed with chemists of different 
laboratories attaciied to the larger flour mills and many 
suggested the necessity for intensive research on the grounds 
that a temperature of 130 “ (1 might have a decomposing effect 
on the flour itself. To investigate this possibility a method was 
necessary which had to be theoretically sound and as far as 
possible free from three main errors namely; — 

(1) The influence of the natural humidity of the air on the 
experimental material. 

(2) lncomj)lete elimination of moisture. 

(3) Decomposition of tin; material by drying at an excessively 
high temperature. 



Photo 1. 
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Experience with drying compound flour mixtures had 
shown that a temperature of 80 ° C. was perfectly safe as 
regards possible decomposition, while mixtures of flour, baking 
powder and ground dried potatoes decomposed at temperatures 
above 85 ° C. 

At the Central Institute foi- Food Research a special 
research method was used, which gave very satisfactory results 
and had the further advantage that it was free from the above 
named errors. This was chosen for our piirpose and called the 
^-standard method«. A short description of it together with 
some photographs of the apparatus used will be given here, 
while at the end of this article some comparative results between 
stove drying and »standard methodc drying are also included. 

The front door of a thermostat was rebuilt so as to accom- 
modate a number of glass tubes (Photo 1). In use each tube 
was only partly pushed into the heating chamber of the stove 
and kept in this position by a spring ring (Photo 2) . The tube 
contained two porcelain or aluminium »boats« (Photo 3). The 
back container carried the flour or other substance to b(* 
dried, while the front one, which remained outside the heated 
part of the stove, was filled with Phosydiorpentoxide (P2O5) 
to absorb the moisture. To hasten the drying process the air 
was pumped out of the tube till a pressure of about 10 milli- 
meters mercury was reached. The part of the tube which was 
placed in the heated thermostat was kept at a constant tempe- 
rature which for the purpose of these researches was 80 C. 

After 24 hours the degree of drying was determined by 
weighing and re-determined after a further 6 hours drying. 
Weighing was done in a special glass tube, tightly closed to 
exclude all exterior influences (atmospheric moisture) (Pho- 
to 4) . If the difference between the two sets of weighings was 
not more than 1 milligram this was taken as an indication that 
the drying was complete. 

This method is excellent for research purposes and can of 
course be used with widely different temperatures. It was used 
in our research department on a large scale to determine the 
rapidity of decomposition in wheat, barley, rye-flour and potato- 
amylum, and for the checking of all kinds of thermostats used 




Photo 3. 



Pholo 4. 


for moistiire content determinations. Witli tliis standard api)a- 
ratus extensive tests were made to verify the results obtained 
at drying temperatures of 105 ’ and 130'’ (\ for various 
lengths of time. 

The >basic method« used by the flour mills was first studied 
and more than 100 tests were made with identical samples. The 
average of these tests showed that the >standard method« gave 
results which were abt. 0.3 “/o highei- than the >basic methods. 

Drying at 130 ° in a normal thermostat was also 
examined and it was found that with the exception of one 
stove of German make (Brabender) a drying period of 60 
minutes was too short to give results equal to those of the 
research method, but good results w^ere obtained with a longer 
period of drying. Any type of free ventilating thermostat such 
as Hearson, Heraeus, Inventum, etc. gave excellent results when 
the drying period was prolonged to 105 minuttw. 

As a result of these tests drying for 105 minutes was 
adopted for determinations with chamber thermostats and 
results obtained in this way agree closely with those reached by 
the ^standard methods. 

The ^research methodc at 80 ° C. was used to examine the 
probability of flour decomposing at a temperature of 130 ° C. 
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and after many trials and prolonged heating it was found 
that cereal flour was practically indifferent to heating periods 
up to 5 or 6 hours. Furthermore drying in a chamber thermo- 
stat for 105 minutes did not result in decomposition resulting 
in a moisture content which by this became erroneously 
too high and even prolonged heating up to 2 V 2 hours did not 
show losses due to decomposition which could be expressed in 
terms of weight. 

With potato-amylum (Aniyluni Holani) certain erroneous 
opinions were met with in considering the question of pro- 
longing the use of the old-fashioned method of drying at 105 ^ C. 
for 4 hours and in regarding this short period as sufficient 
to achieve absolute drying. By comparing the results of the 
^standard metho(l<'^ with those of drying at 130"’ t\ it was proved 
that potato-amylum is very insensitive to long drying periods 
at temp(*ratui es of 130 ' (\ and in this connection tests with 
Amyliivi solaiii and with wheat flour deserve special mention. 

The »standard method« was used to determine if the amount 
of moisture absorbed by the Phosphorp(!ntoxide would vary by 
prolonging the drying ])rocess for a week or more and a tej-t 
of two samples in quadru])licate was carried out. The result 
clearly indicated that after 36 hours diying no loss of weight 
could be found, and a continuous period of drying for 1'2 days 
yielded results identical with those found after 36 hours. 

Similar results were found in diying experiments with 
fibres, and, in a private communication from the Director of 
the Instituti* of Fibre Kesearch. it was learned that similar 
results -were reached after a long period of drying, after 
which the fibres were submitted to an X-ia.v examination 
which showed that the X-ray diagram was equal to that of 
absolutely dry fibre substance. Since the simple chemical 
formula of fibre substance and of amylum is the same 
(FeHsOe), it may be assumed that amylum dried b.y the >stan- 
dard method« for a maximum period of about 36 hours is also 
absolutely dry, and on that account it may reasonably be 
assumed that the ])ossibility of error arising from the three 
factors already mentioned has been eliminated. 

One observation must be made here concerning the loss 
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of moisture during grinding. When the moisture content 
of cereals is more than 17 */# a loss of moi'e than 0.1 */» is 
found when comparing the results of direct determinations 
with those made on pre-dried cereals. This loss increases with 
the moisture content and amounts to some 0.3 ®/» at 19 ®/« 
moisture content. Consequently some pre-drying of the sample 
must always be done if moisture determinations have to be 
carried out very accurately on samples whose moisture content 
exceeds 17 ®/o. 

The calculation of the moisture in pre-dried samples may 
be made in the following way. Assume that 100 grams of 
wheat has an average lo.ss of moisture after pre-drying of 
9.65 grams, and that a moisture determination in the pre-dried 
wheat gave a result of 16.25 */n, the total moisture present in the 
remaining quantity (100 — 9.65 — 90.35 grams) 

_ 90.3.) ^ J0 25 = 14.68 gifims; 

100 

consequently 100 grams of wheat contain 9.65 grams + 
14.68 grams = 24.33 grams of moisture. In other words the 
actual moisture content of the sample* is therefore 24.33 "/o. 

In the Netherlands two methods of moisture determination 
are in force: 

(1) In the case of cereals and Brnssica spp. used for con- 
sumption the material is dried at 130 ° C. for 105 minutes 
in a free ventilating stove. 

(2) For agricultural and horticultural seeds for sowing pur- 
poses the seeds are dried at 105 " C, for 12 — 14 hours. 

The latter method of moisture determination is purely con- 
ventional but still remains in use as the Dutch regulations for 
approval of samples from cereals controlled in the field are 
based on this method. 

In the following tabular .statement the re, suits from the 
three methods of determining moisture content are compared 
for several agricultural and horticultural seeds and although 
only a small number of diffei'ent species are included certain 
conclusions may be drawn from the following preliminary re- 
sults: — 




45 




Standard 

130° C for 106° C for 


method 

106 minutes 12 hours 

Loll urn perenno 

17.34 

17.31 

17.15 

L. multi f Jorum 

15.62 

15.56 

15.40 

L. m. var. wesierwoldioum . 

16.07 

16.05 

15.90 

Raphanus sativus 

12.19 

12.85 (12.10)‘) 

11.70') 

> » 

12.44 

13.20 (12.48)!“) 

12.10®) 

Papaver somnilorum . . . 

8.48 

8.04 

7.50 

» » 

11.24 

10.71 (10 79)») 

10.25 >) 

» » 

13.73 

12.90(12.95)') 

12.43*) 


15.00 

14.64 (14.C4)») 

14.15®) 

» » .... 

12.29 

11.85(11.81)®) 

11.41") 

Caruin (larvi 

15 22 

15.04 

14.80 

» » 

8 82 

8.47 (8.59)') 

8 33') 

» » 

14.62 

14.43 (14.66)®) 

14 17«) 

Spinacia oleracoa . 

12.33 

11.90 

11.77 

» ■» 

12.92 

12.32 (12.80)®) 

12.17®) 

Lacluca sativa 

7.27 

7.12 

6.68 

Giohoriurn Intybus . 

10.84 

10.25 

9 85 

Daucus carota 

8.94 

8.68 

8.12 

Potrosolinum sativum . 

8 67 

8.53 

8.05 

Liiium usitatissimurn . . 

9.18 

8.57 

8.53 

Allium Gcpa 

10.89 

11.25 

10.83 

Pi nils sylvostris .... 

8.85 

9.01 

8.69 

Beta vulgaris 

13.16 

12.95 

12.67 

Afi(‘i* 20 mins drying 

■“) Aftrr 20 mins. 

drying ®) After 

2^/4 hours 

drying *) At<or 2*'*/4 hours 

clrving After 

2^/4 hours drying 

«) After 


'l^U hours drying. After '^U hours (IrMUg. ") After 4 hours drying. *) After 
5 hours drying. 

Drying at a teiuiieratvire of 103 ° C. for 5 hours as prescribed 
by tlie International Rules for Seed Testing is insufficient to 
reach the exact figures of the »standard niethodc. 

The results obtained from tlie 130° (1. method often closely 
agree with those of the ^standard methods (ryegrasses), but 
in the case of radish and onion higher restilts are usually 
obtained by the former method. With poppy seed, however, an 
even longer period of nearly three hours drying failed to give 
the same results as the »standard methods. 

Generally speaking the method of drying at 130 ° C. gives 
results which more nearly approximate to the real moisture 
value than does the 105 ° C. method. 

Research work will be continued by including many other 
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species in tlie tests and the results will be published later. F'or 
the present however, it is proposed to introduce the 130 ° C>. 
method for cereals and Brassica spp. and the 105 ° method 
for 12—14 hours for other seeds. 

The writer hopes to go into this matter in greater detail 
in a following number of the ^Proceedings^, especially as 
regards the methods to be adopted for seeds with abnormally 
high moisture content. 

Wagouinsen, 24th Oftobpi* 1947. 



Un Nouveau Module de Germoir Approprie aux 
Semences Foresti^res. 


Par 

Mihailo Krstifch, 

Ingeniour foresticr, BelgradG. 

Jj'lnstitut de reohcrclies forestieres a Belgrade a eoiistvuif. 
siiivant le projet cle I’aiiteur de ce rapport, un jJietotype de 
germoir pour les semences forestieies de nioyennes et gran(k"< 
dimensions. 11 s’agit en principe d’une modification de I’appareil 
Jacobsen, ayant pour but nne meilleure disposition de graine<. 
L’appareil consiste en un bassin a oaii, en cuivre laminc, 

(1) dont les dimensions sont 84 X 66 X 16 cm. L’nn des cotes 
de 66 cm. de longueur est muni d'an robinet pour le vidange 

( 2 ) ct I’autn' d’un court tuyau de fer pour I’acces de I’eau 



Ffg, I. Germoir de Kraiifch. Vue de en haut. 
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(3) . A la partie inferieure du bassin, et dans le sens transversal, 
deux tuyaux de laiton garnis de fils electriques traversent I’eau, 
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Fig. V. Germ Of r de Krsiifch \ue. Ftp VJ. Germoir de Kr stitch. 

Compartiments. 


airisi qu’un tiiyau assure le ciiauffa^e d’une nioitio de sa 
masse (4). Le rej^ulateiir de tem])erature est dispose au-dessus 
de la maehoire (Meetri(iue. Le bassiii loii^e, par sa ligne 
mediane. iin dispositif servant a renuier les eouelies d’eau; il 
tst compose d’un axe metallique. muni de 4 a 6 spatules 
atteignant juscpi’au fond dii bassin et d’une maiiivelle de 
bois (5). La hauteur d’eau est eontrolee au moyen d’un tube 
de verro gradue, se prolongeant, a sa partie inferieure, par un 
tuyaii metallique, eoude a angle droit et encastre dans le bord 
du bassin (prineipe des vases communicants) (6). 

La partie superieui*e du germoir contient un ensemble de 
bandes de fer zinguc^ de 4 cm. de largeiir (7), soutenu par 
les saillies du bassin et pouvant etre enlevc a volonte. Les 
bandes portent des pieces metalliques profilces en |J , as- 
semblces avec ces premieres et ayant 0,8 cm. de hauteur (8). 
(^es profils servent de support aux i)arois de verrc de 4 a 5 mm. 
d’epaisseur (9), de maniere quo I’ensemble du systeme supe- 
rieur renferme en total 21 compartiments, entierement se])ares 
les uns des autros. Les parois sent soutenues, en outre, par 
des pinces verticales metalliques de 6 X 1,3 cm. dont une 
extremite, restant libre, est coudoe a angle droit, et I’autre 
rivetee avec les pieces profilees (10). Les pinces sont montees 
a chaque coin des compartiments. 

Les fonds des compartiments sont constitues par des plaques 
de vet're de 21 X 11,5 cm. Elies sont perceCvS en deux points de 
leur surface pour le passage des m^ches de coton ou des 


4 
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ruban« de papier-filtre, jusqii’a i’eau du bassin (11). Les 
plaques sent soutenues k chaque coin par des rivets epanouis 
qui s’eldvent de 1 it 2 mm. a I’interieur des compartiments et 
sont enduits d’un fongicide. C’est une prevention contre les 
germes pathogfenes qui peuvent exister la surface des bandes. 

Les couvercles des compartiments sont constitu6s egalement 
par des plaques de verre de 21,6 X 11,5 cm. (12), percees en 
deux endroits (5 mm. de diametre) pour permettre la circulation 
d’air. Chaque plaque est munie d’un anneau m6tallique, adjuste 
en son milieu (13), qui sert a son enlevement. 

A 2 cm. au-dessus des compartiments, le germoir est re- 
convert par une table de verre ayant 84 X 66 cm. dont les 
mouvements rotatifs sont assures au inoyen de gonds hori- 
zontaux, fix6s sur un rebord vertical du systeme superieur. 
Cette table est placee dans un cadre metallique, la surface de 
ce dernier etant revetue de gomme afin d’obtenir une meilleure 
conservation de la temperature, ainsi qu’un bon isolement des 
compartiments de I’exterieur (14). L’ angle de I’ouverture de 
la table est regie a I’aide de deux barres metalliques a 
jointures (15). 

Pour permettre la circulation de I’air dans I’espace compris 
entre la table et les couvercles des compartiments, sur les deux 
rebords opposes sont amenagtes deux ouvertures de 5 X 1,5 cm. 
pouvant etre refermees a I’aide de targettes horizontales (15). 

Les graines sont placees sur du papier-filtre qu’on dispose 
en plusieures couches superposees sur les plaques de verre. 
Entre le papier et les plaques on pent, de meme, intercaler 
tissu de coton sterilise, dont les dimensions correspondent aux 
dimensions des plaques-support. 

La surface utile du germoir est evalue a 5.192 cm*, soit 
93,6 ®/o de la surface entiere. Elle est capable de recevoir a la 
fois 63 lots de semences de petites dimensions (3 lots dans 
chaque compartiment) , soit 21 lots de semences de moyennes 
dimensions (un lot par chaque compartiment) ou enfin 7 lots 
de grosses semences (un lot par 3 compartiments). Dans ce 
dernier cas les parois transversales, s6parant les compartiments 
d’une mdme rang6e, doivent etre enlev6es pour qu’on obtienne 
une seule chambre de 66 cm de longueur. 



A Modern Seed Testing Station. 

The Linkoping Station, Sweden, in its New Home. 

By 

E. Trotzig, Linkoping. 

Seed Testing in Sweden is cajTied out by a state-ownoii 
institution, the State Central Seed Testing Station in Stockliolm 
(with a branch station in Skane) together with five state- 
subsidized seed testing stations working within fixed districts. 
Three of these are situated in Central Sweden: at Linkoping, 
Skara and Orehro, and two at Oresund and Lulea in Norrland. 



Fig. 1. The nen- Building of The Seed Testing Station at Linkoping. 
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All those seed testing stations work under the Royal Board of 
Agriculture, which fixes working districts, issues regulations 
for carrying out research work, deals with State sealing, and 
settles tariffs for analyses and so on. 

The Linkoping Seed Testing Station is 70 years old and 
consequently belongs to the group of stations fOr testing cereal 
seeds, which came into being in most European countries in 
the latter half of the 19th centtiry. Fh-om its ince])tion the Station 
has been closely connc^cted with farming organisations and has 
thus actively contributed to the development of seed-growing 
within its working district, which actually comprises th<^ 
eastern pait of the central Swedish cultivation districts. The 
province of Ostergotland is one of the country’s more important 
se('d-growing regions, particularly with regard to red clovei', 
alsike and timothy, but seeds of oats, spring wheat and bar lev 
are also produced in considerable quantities. This development 
of seed-growing has resulted in an ever-increasing demand on 
the capacity of the Seed Testing Station. 

In 1944, the Station moved into a new building acquired a 
year earlier and situated in the centre of Linkoping only a 
few minutes’ walk from the Central Railway Station and the 
Post-Office. The building is erected in a manorial style, whicli 
harmonizes with the surrounding gai'den, and has a length 
of 22 meters and' a breadth of 13 meters with a total floor-space 
in three planes amounting to 825 square meters. 

In planning and equipping the Station building, particular 
care has been taken to employ time and labour saving devices 
in connection with the different kinds of work so as to reduce 
the technical staff to a minimum. As a result the Station has 
an analyzing capacity of 25,000 — 30,000 samples annually and 
accomodation for a staff of 50 — 60 analysts. 

The building contains twenty-two rooms distributed as 
follows: 

In the ground floor are located the rooms for germination 
tests of seeds and cereals. 

The germination room, which is on the left of the entrance- 
hall, contains twenty Jacobsen gerrainators with accomodation 



Tig 2. Oermniaiion Laboratory: each Apparatus, etectricalty heated, nith 
1 hermoregutators^ Inlet and Outlet for Water. 


for more than 1.400 bell jars, the eouiitin^* devices for seeds 
and a thermostat (tliermoregulator) for tlie germination of 



Fig. 3. Cupboard for Brick Tests. 
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beet seeds together with a work-table with seats for ten per- 
sons. Adjacent to this room there is a smaller germination 
room with two Jacobsen apparatus for the germination of 
seeds which require a low germination temperature. 

In the cereal germination room are cupboards for brick tests 
in accordance with Hiltner’s method, capable of accomodating 
1,450 samples. Troughs are fixed to the central work-table for 
the removal of surplus sand and brick, which is carried straight 
down to the store-rooms in the basement. Off this is another 
germination room for leguminous seeds, containing 550 germ- 
ination bowls, with work-tables and seating accomodation for 
ten people. The assistant’s office is situated close to the germ- 
ination room. 

On the ground floor, with direct access from the entrance- 
hall, are the administration rooms, which consist of an analysis 
office, a small separate office for the principal lady assistant, 
a typist-secretary’s office and the Director’s office together 
with accomodation for archives, analysis forms and similar 
material. 

From the entrance-hall a flight of fttairs leads to the basement. 

Just below the stairs and to the right, there is a cloak-room 
for the female staff, lavatories, etc., a room for germination 
tests in sand and brick, repositories for germination bowls and 
store-rooms for sand and brick. The samples sown are trans- 
ported on waggons to 

The Germination Refrigerator 

which is situated in the north east corner of the basement. 
The whole of this room, with space for more than 1,000 samples 
and 4,000 germination bowls, is arranged as a refrigerator 
with cork-insulated walls, floor and ceiling. The refrigerator 
automatically keeps the temperature at 10 — 12 ° C., as desirable 
for the germination of cereals, but, if, during the winter months, 
out-door temperatures should happen to be lower than 
desirable, an electric heating system automatically begins to 
function which raises the temperature to the requisite degree. 

The basement also contains a store-room for sand, crushed 




Fig. 4. Refrigerator for Germination of Cereals at a Temperature of 10 — TJ “ C. 

brick and other germination material a;-, well as a scullery for 
germination bowls, a bath-room for the staff, an unpacking 
and registering room and a sampler’s dffice. 

In the furnace-room, w'hich is located in the south-west cor- 
ner of the basement thej-e is an oil-heating apparatus, which 
provides the Station with heat and hot water. 

First floor contains departments for testing the purity of 

seeds and cereals and a room for the determination of 
moisture content. 

The department for testing the purity of seeds faces west 
and at the large central work-table average samples are taken 
on specially constructed trays. The table is provided with two 
balances for weighing the average samples, two analysis-ba- 
lances, a Wageningen fanner, diaphanoscopes, seed collections, 
etc., while cupboards for storing samples are fixed to the wall. 
At the work-tables are seats for fourteen persons, and the 



Fig, 6, Laboraiory for Determination of Moifiture-Confenf, 




57 


principal lady assii-tant of the department has a separate 
work-table. 

The department for testing the purity of cereals includes, 
like the afore-mentioned room, a central work-table with trays 
for the drawing of the average samples and balances for their 
weighing. In addition, it contains an analysis-balance, a Wage- 
ningen chain-balance, a hectolitre-balance, a cupboard for 
storage of samples, etc., while, behind a partition, a dark room 
is provided for the location of the analysis quai’tz lamp. 

Between the two Purity Laboratories there is, to the north, 
a smaller laboratory for determinations of moisture content. 
An analysis-balance of the mo.st up-to-date conslructir)n forms 
])art of the equif)ment of this room and in addition there are 
three drying-cupboards, an electric mill for grinding cereals 
for drying ])urposes. an exsiccator, and other pieces of ap- 
paratus. 


Second floor. Staff moms. 

At the top of the building a large room and a small kitchen 
have been installed, the latter being inteiided. among other 
things, for possible ])otato analyses. It is now used as lunch- 
room for the staff and can be made available as an extra work- 
room, if necessary. 


The living accodomntion. 

The Director’s apartment is on the fir.st floor facing east, 
south and w'cst. and the entrance is in the south gable of the 
building. It consists of six rooms and a kitchen. The caretaker’s 
apartment is on the ground floor facing north and ea.st, the 
entrance being in the north gable with a pas.sage leading down 
to the basement. His apartment consists of two dwelling- 
rooms and a kitchen. 

With this building the housing-problem of the Linkoping 
Seed Testing Station has been solved in a most satisfactory 
manner. The .station, wiiich has plenty of room at its disposal, 
has been planned in accordance with the mo.^t modern prin- 
ciples and is equipped with the most ui)-to-date apparatus at 
present available. 



Comptes^rendus de livres. Resumes. — Books^Reviews, 
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H. A, Lafferty: Thirty years of Seed Control in Irdand. (Dreizig Jahre 
Samenkontrolle in Irland). — Journ. Dept. Agric. Eire. Bd 
XXXVII, No. 1, S. 17-41, 1940. 


Dieser Artikel bespricht die Errichtung der Dubliner Samenprii- 
fungsanstalt im Jahre 1900 uiid die unbofriedigende damalige Qualitat 
der in Irland zur Verfiigung stehenden landwirtschaftlichen Samereien. 
Ferner werden die Versuche, die 1909 zur Annahme des Gosetzes be- 
treffs Unkraut iind landwirtschaftlicher Samereien fiihrton, erwahnt 
Der zweite Teil dieses Gesetzes bovollmachtigt das LandwirUschaftsmi- 
nisterium dazu, eine direkte Kontrolle mit dem Handel mil land- 
wirtschaftlichen Samereien aiiszuuben und zwar in fol gender Woise: 
Die in den Lokalitaten der Samenfirmen gezogenen Proben werden 
untersucht, und die Namen der Sameuhandler, die Saatwaren von 
niedriger Keimfahigkcit und Reinheit verkauft haben, warden verof- 
fentlicht. 

Die Qualitat der in den Jahren 1909 — 1939 auf dem irischen Markt 
gehandelten Samen werden in Einzelheiten besprochen, und mittels 
graphischer Darstellungen wird die durch das Inkrafttreten der Bestim- 
mungen des Samengesetzes im Jahre 1909 ermittelte Verbesserung klar 
gezeigt. Zur Beleuchtung der griindlichen Veranderung, die stattfand, 
kann erwahnt werden, dass zwischen den Jahren 1915 und 1936 der 
Prozentsatz an unbefriedigenden Samenproben, von einem Beamten laut 
des Gesetzes gezogen, von 68 ®/o bis zu 1 ®/o fiel. 

Obwohl das irische Gesetz (1909) betreffs Unkraut und landwirt- 
schaftlicher Samereien aufgehoben worden ist, sind im Gesetz iiber 
landwirtschaftliche Samereien 1936, das es ersetzt hat, die Bestim- 
mungen hinsichtlich der Kontrolle landwirtschaftlicher Samereien mit- 
genommen worden. 


H. A. Lafferty. 

Uebersetzt von 

K. Sjelby. 
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H. A. Jjafferty: On the moisture content of Wheat in relation to its 
bushel weight and keeping quality. (Ueber das Wassergehalt des 
Weizens im Verhaltnis zu scinem »Bushel«“Gewicht und seine Halt- 
barkeiO. — Journ. Dept. Agric. Eire. Bd. XXXIX, No. 2, S. 
230—242, 1942. 

Vor dem Jahre 1939 war Irland in erheblichein Grade auf die 
Zufiihr von importiertem Weizen, das in der Regel in trockenein 
Zustande ankam und Monate lang gelagert werden konnte, ohne seine 
Keimfahigkeil zu verlieren, abhangig. In den letzten Jahren hat jedoch 
in Irland eine hedeutliche Erweiterung des Weizenareals stattgefunden, 
wodurch in grossem Umfange die Einfuhr ersetzt wird, aber wegen 
des relativ hohen Wassergehalts der inlandischen Proben sind gewisse 
Probleme hetreffs der Wirkung des Wassergehalts auf das »Bushel«- 
Gewicht und die Haltbarkeit des Weizens ent-standen. 

Vorsnclie init kleinen Mengen inlandischen Weizens wurden von 
del’ offiziellen Samenpriifungsanstalt 1940 und 1941 ausgefiihrt. Diese 
ergaben, (a) dass das » Bushel «-Gewicht der Korner bei zunehmendem 
Wassergehalt abnahrn, (b) dass auch die Dichtheit des Korns bei einer 
Zunahme des Wassergehalts abnahrn, und (c) dass weder die Zunahme 
des Wassergehalts noch die Abnahme der Dichtheit an sich fiir die 
verhaltnismassig grossere Abnahme der »BuvShel«-Gewichtszahlen 
veranlwortlich sein konnten, selbst wenn diese Verhaltnisse einzeln 
Oder gemeinsam genomrnen werden. Es wurde jedoch schliesslich ge- 
zeigt, dass wahrend die Kornmasse das Wasser absorbiert, die ein- 
zelnen Korner schwellen und eine mehr abgerundete Form annehmen, 
und dies erhdht wiederiim das Volumen des Liiftraumes zwischen den 
Kornern. Auf diese Zunahme des Luftraiimes mit ihrer entsprechen- 
den Reduktion des Massenvolumens der Korner selbst im Messapparate 
lasst sich die Abnahme des »Bushel«-Gewichts vornehinlich zuriick- 
fiihren, eher als auf eine Abnahme ihrer Dichtheit, 

Urn das Verhaltnis zwischen dem Wassergehalt des Weizens und 
seine Haltbarkeit etwas zu beleuchlen, wurde eine kleine Menge der 
Varietat »Diamant« geteilt und derartig behandelt, dass die einzelnen 
Portionen von 7 Vo bis zu 30,4 Vo Wasser enthieltten. Jede Portion 
wurde dann in einem luftdicht verschlossenen Behalter bei Zimmer- 
ternperatur aufbewahrt und wahrend einer siebenmonatlichen Periode 
mit Zwischenraumen von 1 Monat auf Keimung untersuchi. 

Es trat keine Herabsetzung der Keimfiihigkeit bei einem Wasser- 
gehalt von 13,0 Vo Oder weniger ein, dagegeii zeigte Korn mit einem 
Wassergehalt von 14,7 Vo eine Abnahme der Keimfiihigkeit von 10 ®/o 
nach sieben Monaten. Bei Steigerung des Wassergehalts auf 18,5 Vo 
setzte eine schnelle Abnahme der Keimfahigkeit ein und resultierte 
in einem Verlust von 16 Vo im Laufe eines Monais und 74 Vo innerhalb 
sieben Monate. Aehnliclie Versuche wurden mit Weizen der Varietat 
»Queeh Wilhelmina« ausgefiihrt, und diese zeigten wie vorher keinen 
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Wrlust an Keimfahigkoit hoi oiiioin Wassorgehalt des Korns von 12.8 Vo 
odor weniger Ein Vorliist an Koimfahigkeit von 17 ®/o trat nach 
vsiebonmonatlicher Lagoinng oin uiid zwar bei oinom Wassorgohalt 
von 14,6 Vo, und Vorlustie an Keimfahigkoil von 14 ®/o hozv^r. 83 Vo 
wurdon bei oinem Wassorgohalt dos Woizens von 19 Vo innorhalb oinos 
Monates bezw. .siebon Monate foslgestellt. 

Biese Vorsucho douten darauf bin, dass hoi in luftdiclilon Bohaltern 
golagortem Saatwoizon ein Wassorgohalt von mehr als 14,5 ®/o gofahr- 
liche Proportion on orroicht hat. 

H. A. iMfferiy. _ 

lleborsotzl von 

K. Sjelhy. 

H. A. Lafferiy & R. McKay: »Pasmo<' disease on Wild Flax, Linum 
an gusti folium. (»Pasmo« Krankhoit aiif wildem Flachs (Lintim an- 
gmtifoUum). — Nature, Ed 154 , 8. 709, Doz. 1944. 

Die Verfasser herichton zum orsten Mai iiher das Vorkoininen des 
Pilzes Sphaerelkt linorum aiif den Blattern and Slengoln von Linum 
angustifolhim, der in einer der siidlichon Grafschaften Trlands vvaohsl. 
Mit Sporen-Siispensionen von der wildon Wirtspflanzo warden Kreuz- 
impfungen auf der Faser-Varietal Linum usitafisHimum mit positiven 
Infekt'ionsresultateri ausgefiihrt. 

Der Organismiis, der die ^Pasmo«-Krankhoit des Flach.^os in Nord- 
und Siid-Amerika, Neu-Zeelarid und anderswo verursacht, •war zur 
Zeit der Beriohterstattung nicht auf gebautem Flachs in Irland ge- 
funden, aber die Vcufasser w^aron der Meinung, dass cine genaue Be- 
sichtigiing des Bestancles wahrscheinlich ihre Anwesonheit vorraten 
wtirde. 

Der Keimling-Brandpilz ('ollefotrichum linicola wnirdo ebon falls 
auf L. angustifolium dersell>en Lokalitat gofundori, und Kreuzimpfun- 
gon zeigten wieder hier, dass dor gebaute Flachs durch don Pilz loicht 
infiziert wurcjo. 

Die beideri Probleme, insbosondere dasjonigo der Sarnoninfoktion, 
werden weiter untersucht. 

H. A. Lafferty. 

Ilebersetzt von 

K. Sjelby. 

L. B. Loughnane, R. McKay Sc H. A. Lafferty: Observations on the 
Pasmo disease of Flax and on the casual fungus Sphaerella lino- 
rum. (Beobachtungen ]>etreffs der Pasmo-Krankheit des Flachses 
und des erregonden Pilzes Sphaerella linotum). — Sci. Proc. Royal 
Dublin Soc., Bd. 24 (NS), No. 10, 1946. 3 Tafeln. 

In diesem Artikel berichten die Verfasser zum ervsten Mai iiber das 
Auftreten der »Pasmo«-Krankheit auf Linum miiatimimum in Irland 
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und zeigca, das.s die Kraiiklioit durch J^yknidien des Pilzps von in- 
liziorten Sainen liheilrajren werdeii kaim. 

B. A. Lafferfy. 

Ueborse'tzt vuii 

K. Sjelhff. 


B A. Lafferfij: Wild White (Hover (Wilder Weissklee). — Journ Dept. 

Ajrric. FM!e, Bd XI Jl, No, 2, S 241—248, 1945 

In die^ern lialhpopiilaren Artikel, der die Henntziing: von Wildein 
Weis.skl(*e als einem Bestirindleil -der W>iden wahrend der letzten tiinf- 
zifi; Jahro h(‘spricht, heschreibt der Verfasser die Pflanze iind ihre 
veisehiedeneii Slainme% heriihrt kurz die Frage dei* »harten Korner^, 
hehandelt diejenige dor Produktion von Stickstoff durch die Knollen- 
Bakterien und bespricht schliesslich die Bedeutung der Pflanze fin* 
die irische Laiidwirtschaft von dein Gesichtspunkte der erhiihlen Br- 
zeugiing tierischer Produkte mid der Fruchtbarkeit des Bodens aus 

Der Artikel wird folgendermassen zusammongefasst: 

1) Die jahiliche Menge der in Irland benutzten Samen von Wildem 
Weissklee I>etragt etwa ein Ftinftel der Bedurfnisse. 

2) Falls bloss ein halbes 'pound« pro >acie« alien Sanienmischun- 
gen fiir Heuiiroduktiion und Abweiden wahrend der nachsten fiinf 
Jahre zugeselzt wiirde, wiirden am Fnde diesei' Zeit KXXXXK) »acres« 
iriseher Weiden winiigstens 25 ®/n mehr Vielipiodukte erzeugen als 
jetzt. 

3) Dies iMirde von (dner iahrlicheu Zunahine der Bodenfruchtlmi- 
keit, in Stickstoffwirkiing allein entsprechend ('twa 2()0(XX) Tonnen 
\inni(uiiumsulphal, hegleitel werden. 

4) Dieses ausserordentlich giinstige Hesultat kdnnte mil veihaltnis- 
nuissig niedrigen Kosten erziell werden. 

B. A. Lafferty, 

Uebersetzt von 

K. Sjelhy. 


M, Bares: Nestialost zelene harvy hrachu. (Unhestandigkeit der grii- 
nen Parbe der FIrbse). — Cesky Zemedelec, 21, 1989, 121-122. 
Tschechisch. 

Autor macht auf die Erscheinung aufmerksam, dass in den griin- 
koruigen Erbsensorten oft halbgelbe oder gelbe Korner vorkommen, 
die keine Beimischiing einer fremden gelbkornigen Sorte darstellen, 
sondern die ihre ursprnnglich griine Parbe durch die Einwirkung von 
intensiver Sonnenstrahliing wahrend des ReifeiivS und der Ei'ute ver- 
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loreii haben. Da eine einheitliche Farbe der Samen beim Saatgut und 
auch bei der Konsumware erwiinscht isti, hat Autor diese Frage naher 
untersucht und es ist ihm gelungen, durch geeignete Massnahmen bei 
der Ernie (rechtzeitiger Schnitt, Beschranken der Zeit des Liegen- 
lassens in Schwaden) die Abanderung der Samenfarbe zu beschranken. 
Auch der Anbau der Erbse im Gemenge mit einer geeigneten Getireidoart 
erhoht bedeutend den Schutz gegen die Entfarbung der Samen in der 
Erntezeit, so dass die aus Gemengsaaten geemteten Korner sich durch 
ihre frische griine Farbe deutlich von denjenigen Kornern unterschei- 
den, die in Reinkuliiur gebaut wurden. Die Intensilat der griinen Farbe 
der Komer ist vom Grade der Beschattung der Erbse durch die an- 
dere Fruchtart abhangig. Auch in einer Gegend mil mehr Bewolkung 
ist die Intensital der griinen Farbe grosser als in einer Gegend mit 
viel Sonnenschein. 

J. Nddvornik. 


R. Retovaky: Stimulace kliceni semen uranylniti*atem. (Stimulation der 
Samenkeimung durch Uranylnitrat). — Rozpravy II. tridy Ceske 
Akademie, 49, 1939, Nr. 12. 31 Seiten, 3 Abbildungen. Tschechisch. 
Resume frangais dans le »Bulletin international de TAcademie des 
Sciences de Boheme«, 1939 (Stimulation de la germination des 
graines par le nitrate d’nranyle). 

Nach einer Diskussion iiber die Probleme des Alterns der Samen 
und der Anabiose des Embryos durch die stimulierende Einwirkung 
eines chemischen Stoffes beschreibt Autor die Ergebnisse seiner Vor- 
suche iiber den Einfluss des llranylnit rates auf die Keimung von 
Weizen, Roggen und Gerste mit geschwachter Keimfahigkeit und er- 
ganzend auch seine ITntersuchungen iiber die Reduktion des Natrium- 
tellurates, des Natriumselenites und des Dinitrobenzols in den Sa- 
menembryonen, Eingehender werden die Resultate fiir Weizen ange- 
geben. Die grosste Keimschnelligkeit wurde in einer Losung von 
0,(X)4 Mol Uranylnitrat erzielt. Durch starkere Konzentrationen wurde 
die Keimung gehemmt. Die Giftigkeit des Uranylnitrates steigt mit der 
Konzentration und miti der Dauer der Einwirkung. Die im destillierten 
Wasser eingequollenen Samen keimten schneller in einem kalten Glas- 
haus, dagegen die im Uranylnitrat eingequollenen Samen batten hes- 
sere Keimfahigkeit in einem warmen Glashaus. Die Keimfahigkeit des 
Weizens in 0,004 Mol Uranylnitrat Mrar 80 Vo, d. i. urn 20 Vo hoher 
als bei den unbehandelten Samen. Beim Vergleich dieser Ergebnisse 
mit den Ergebnissen des Farbeverfahrens mit Natriumtellurat hat sich 
gezeigt, dass ein Teil (etwa 80 ®/o) der Embryonen das Tellurat redu- 
ziert, wobei entweder ganze Embryonen (je nach Versuchsanstellung 
34 — 70 ®/o), Oder nur Teile derselben (8 — 44 Vo) blau gefarbt werden. 
Die Keimfahigkeit der Konlrollversuche im Wasser bewegte sich um 



63 


60 ®/o. Autoi' zieht daiaus den Schluss, dass die betreffende Probe 60®/o 
Samen mit normaler Kieimfahigkeit enthielt, dann 20 ®/o Samen in 
lateniem Zustand, die diinih das Stimulans ziim Lcben gebracht wer- 
den konnlen. Der Rest dei* Samen (etwa 20 ®/o) war tot. Aus den 
Embryonen, die Uran, Selen oder Tellur enthielten, sind einige ver- 
kiimmerte Keimpflanzen aufgegangen. Autior denkt bei ihnen auf die 
Mdglichkeit der Entstehung von Mutationen. Es ist aber nicht geliin- 
gen, diese Pflanzen weiterzuziehen. 

J. Nddvornik. 

J. Vladyko u. K. Tucek' Jakostiii znaky zrn zita (Qualitatsmerkmale 
der Roggenkdrner). — Praha 1939. Herausgeber: Ustav pro zkouseni 
semen ceske zemedolske rady, 23 Seitcn, mit 10 Tafeln. Tsche- 
chisch. 

Ill dieser Arbeit unteisuchen die Autoren, wie die einzelnen im 
Laboratorium festgestellten Eigeiischafteii der Roggenkorner die wirk- 
liche Qualitat dersellien als Koiisumware ausdriicken. Beim Volumge- 
wiclit wird der Zusammenharig dessell>en mit der Korngrosse, miti dor 
Sortieriing, rnit dein absoluteri und spezifischen Gewichtc, mit dem 
Wassergehalt, mil der Glasigkeit, mit der ehomischen Znsammt^nvset- 
zuiig der Korner und mit den klimatdschen Verhaltnisson bei der Kiiltur 
uiitersucht. Es wird konstatiert, dass das Volumgewicht nur bis zu 
einem gewissen Masse als Wertmesser fiir die chemische Zusamraen- 
setziing des Roggenkornes dienen kann und zwar so, dass bei seinem 
Stoigen auf die Mogliehkeit eines grosseren Kohlenhydratgehaltes ge- 
schlossen werden kann. Aehnliche Untersuchungen wurdon beirn abso- 
luton und spezifischen Gewichte und bei der Sortieiung (dem Korn- 
grossenvorhaltnisse) vorgonommon. Auf Grund derselhen wird dem spe- 
zifischen Gewichte nur eine heschrankte Bedeutung zuerkannt, da man 
aus den kleineii .Abweichiingen des spezifischen Gewichtes nicht mit 
Sicherheit auf Unterschiede in der chemischen Zusammonsetzung und 
auf den Gohalt von wertvollen Stoffen schliessen kann. Das absolute 
Gewicht hat bei der Beurteilung der Konsumware kleineie Bedeutung 
aks 1km der Beurteilung des Saatgutes, da die Aenderungen des absoluten 
Gewichtes mil denjenigen der inneren Zusammonsetzung des Kornes 
nicht immer paralfelverlaufon. Die Bedeutung der F'eststellung des 
Korngrossonverhaltnisses wird hauptsachlich darin gesehen, dass eine 
in der Korngrosse ausgeglichene Ware bessere Bedingungen fiir die 
Verarheitung in der Miihle liefert. Erganzend M^erden auch die subjok- 
tiven Merkmale: Farbe und Form der Komer, sowie die Eigenschaften 
der Schale besprochen, wol>ei festgestellt wird, dass grunliche Farbe, 
voiles Korn und glatte Schale unter normalen Umstanden mit einem 
hoheren Wert des Kornes ala Konsumware verbuiulen sein pflegen. 

J, Nadvornik. 
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G, Viticehi: lj(>sni seinoiiafstvi v postchni UH*hiiic*(\ (Forsisaatgut in der 
Waldbautechnik). — Praha 194<). Hf^rausgeher: Ge-ska Akademie 
Zpmr‘d(Mska, EdiMon: Vedeckc spisy No 7, 149 Seiton, 58 Ab- 
bildimgon, 26 Tafola. Tschechisclh 

Dieses Biudi ist eine foistwirtschaftliche Samonkunde, zu deren Ver- 
fassung Autor, ausser den praktischen Evfahrungen und der b(‘troffon- 
den Litieratur, auch die Ergebnisso seiner eigenen zahlreichen Unter- 
suchungen und Versuche honutzte. Bei der Bearbeitung wniden besoii- 
ders die tschechoslowakischen Verlialtnisse und Bediirfnisse beriick- 
sichtigt. Der gauze Stoff wird in 10 Kapiteln bohandelt und zwar: 
1) Samsnprodnktion der W aldholzarten ^ wo auch der Einfluss der 
waldbautechnischen Eingriffe, der Niederschlagsmeiigen und des Bin- 
gelschniites an Mutterbaiinien auf die Fruchtbarkeit der Waldbauine 
besproehen wird. Weiter- beschieibt hier Autor die Art de^s Frucht- 
und Sainenansatzes und fiihrt die Einfliisse an, welches dalxu eine 
Rolle spielen. Angaben iiber die Menge der Sainenproduktion und iiber 
die durchschnittlichen Gewichte dei* Fhaichte und Saincu) erganzen dieses 
Kapitel. 2) ^Ynhl der Be.sf(inde fUr das Sammdn der Friichte und 
Samen, wo besondere Aufmorksamkeit den klirnatiseben Rassen der 
einzelnen Holzarten und der Eignung derselben fiir die gegebenen 
Verhaltnisse gewidmet wird. 8) Sammeln der Waldsamen und Friichte, 
wo auch ein Schliissel ziim Bestinimen der Fiiichte und Samcm in it 
zahlreichen Ahbildungeii derselben enthalten ist. Weiter wird hier di(' 
Bliitezeit der Waldholzarten, die Zeit der Reife und des Abfallens der 
Samen und Friichte und die Art der Ernte behandelt. 4) Ansklengen 
der Samen nnd deren Heinigung, wo die Darning, die Te<‘bnik des 
Klengens, die P]ntflugelurig der Sarnen behandelt wird. 5) Lagenmg 
von Forstsaaigut: Biei* behandelt Autor die Fiagen des Allerns der 
Samen, der Aufbewahrung des Saatgutes und der Stratifikation. 6) 
Keinmng der Fordsamen und deren Yorhereitung zur Saat, wo die 
ganze Physiologie der Keimung eingehend behandelt wird. 7) Pruftmg 
von Forstsaatgut, wo die technischen Vorschriften fiir die Vorbereitung 
der Mittelprobe und fiir die Feststellung aller wichtigen Eigenschaften 
des Forstsaatgutes (Samenertragsfahigkeit der Zapfen, Reinheil, Keim- 
fahigkeit, Triebkraft, absolutes Gewicht, Wassergehalt) enthalten sind 
und wo sich auch Beschreibung und Abbildungen der ]m der Ilnter- 
suchung beniitzten Apparate befinden. 8) Bewertung des Forstsaat- 
gutes. Hier befinden sich die Angaben iiber die Durchschnitt-swerte der 
Forstsamen, iiber den Bedarf von Saatgut zur Gewinnung dor notigen 
Anzahl von Setzlingen und die Regeln fiir den Waldsamenhandel. 9) 
Gegenseitige Uebertragung des Forstsaatgutes in den einzelnen Gegen- 
den von Mitteleuropa, Es werden hier die natiirlichen Waldgebiete 
von Mitteleuropa charakterisiert, wobei drei klimatische Zonerigebiete 
gebildet werden, innerhalb welcher eine Uebertragung von Saatgut ge- 
scheben kann. 10) Gesetzliche Vorschriften iiber die Herkunffskontrolle 
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dvr Scimen mid SvtzUnge von Waldholzartva, wo ausst‘r den tschecho- 
slowakisclieu auch die deutwchen Vorschriften eiithaiten sind. 

J, Nddvornik. 

G. Vincent: Rozbory [>oi‘ovych a smrkovyeh semen rozdilneho puvodu. 
Pri8pev(‘k k rozlisovani ras borovico a srarku (Examinations of 
Pine and Spruce Seed of different Provenances, (lontribulion to 
the Distinction between Pine and Spruce Varieties). — SiK>rnik 
Oeske Akadernie Zemedeiske, 16, 1941, 83-38. Tschecbisch mit 
deutscher Zusammenfassiing (AnaJysen der Kiefei’ii- und Fichten- 
sarnen ungleicher Herkunft. Beitrag ziir Ilnterscheidnng der Kie- 
fern- und Fichtenrassen). 

As it is of vital impoilance to sow forest seed of suitable climatic 
provenances particular stress should be laid upon the distinction 
Ix'tweeii such provenances. By measuring the embryos of a number of 
samples of different, well-known provenances the author has tried to 
discover differences between the individual provenances. After careful 
mixing twenty seeds wore taken from each sample and each seed was 
placed in a flatf groove on a wooden plate and then with a sharp- 
edged knife divided into two halves along its longitudinal axis. The 
embiyos were exposed to direct light under the microscope and 
measured at a magnification of XIO. The length of the cotyledons as 
well as that of the liypocotyls were determined The middle of the latter 
was taken as starting point, and the distance from this point to the apex 
of the cotyledons was delennined as the length of cotyledons and to 
the apex of the radicle as the length of hypocotyl and radicle (briefly: 
length of hypocotyl). By means of the average lengths of hypocotyl 
(h) and cotyledons (k) the medium length of tin' embryo (h + k) and 

the quotient , were calculated. These values, classified according to 
k 

altitude of the seed provenances and within each range of altitude 
according to geographical latitude, were recorded in Tables. 

The embryos of Pines from 66°3()' — 69" northern geographical 

h , 

latitudes had an average length of 2.88 nim and a quotient, of 2.61, 

while those from more southern provenances, i. e. 50^ — 56^40' northern 
latitudes, averaged 8.32 mm long with a quotient of 2.32. Something 
similar applies to the Spruce seeds. The average length of the embryos 
from 64'^ — 60^30' northern latitaide was 2.88 mm, of those from 45^05' 

however 3.20 mm and the quotient, ^ , was 2.45 in the first case and 

2.26 in the latter. Tt was observed that the length of embryo and the 

quotient — did not always alter in accordance with the geographical 
k 

latitude, but deviations occurred. 
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As to the influence of altitude, the embryos of Spruce seed origin- 
ating from 1000 m above sea-level averaged 3.37 mm long and the 

(]uotient was 2.47, while the embryos from seeds from altitudes 

between 200 — 350 m had an average length of 3.46 mm and a quotient 
of 2.17. The seeds from altitudes above 500 m contained embryos with 
an average length of 3.41 mm (quotient 2.37) and those from altitudes 
below 500 m had 3.48 mm long embryos (quotient 2.27). 

Thus it was generally observed tihat Pine and Spruce seeds from 
more southern latitudes had on the whole a longei* embryo but, in 
proportion to the length of cotyledons, a .shorter hypocotyl than seed.s 

from more northern provenances. The quotient, ^ , which also varie.s 

with the altitude of the .seed provenance, is on an average smalltu* in 
the ca.se of seeds from lower altitudes than in the case of seeds from 
higher altdtudes. The embryos of »mountain .seed« are shorter than 
those in »lowland seed« A comparison of the differences due to altitude 
and those due to geographical position shows that in the case of the 
material under consideration a difference of altitude from () — 500 m 
above sea-level had approximately the .same influence on the length 
of embryo as a difference in northern latitude from 50^ — 54 while 

the influence of the same difference in altitude on the quotient . 

k 

corre.sponds to that of a difference in geographical latitude from 
about 50*^ — 60^'. 

J. Nndvornik. 

T ranslatcd hv 

K. Sjelhy, 

G. Vincent: Hozbory borovych a .smrkovych semenacku rozdilnt^io 
puvodu. Prispevek k rozlisovani ra.s bo.rovice a smrku. (Exami- 
nations of Pine and Spruce Seedlings of different Origin. A Oontri- 
bution to the Distinction between Pine and Spruce Seeds from 
different Provenances). — Sbornik Geske Akademie Zemedelske, 
16, 1941, 66-75. T.schechi.sch rnit deutscher Zusammenfa.ssung 
(Analyser! der Kiefern- und Fichtensamlinge iingleicher Herkunft. 
Beitrag zur Unter.scheidung der Kiefern- und Fichtensamen). 

This article deals with a continuation of the work on the distinction 
of .seeds of different Pine and Spruce provenances carried out by the 
author (see previous abstract). The seed samples which were gathered 
from different geographical latitudes and altitudes were sown in a 
nursery and the seedlings produced were examined in their first-winter 
condition (January of the next year). Their overground height, length 
of roots, fresh and dry weight together with the nitrogen and a.sh 
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content of the diied ovei* and underground parts weie asceiiained and 
the individual lesults classified according to the altitude of the mother 
crop These groups again were further arranged according to the geo- 
graphical latitude of the seed provenances. 

In the first year the Pine and Spruce seeds from more northern 
latitudes generally developed shorter seedlings whose fresh and dry 
winght, as well as contents of nitrogen and ash, were on an average 
smaller than in the case of one year old seedlings produced hy seeds 
from more southern latitudes. The examinations have revealed in a 
striking manner most pronounced variations in fresh and dry weights 
and contents of ash due to geographical latitude. As compared with 
thei.i overground parts the underground portions of the plants of Pine 
and Spruce seedlings originating from more northern provenances 
were longer, and their fresh and dry weights as well as contents of 
nitrogi'ii and ash were greater than in th(‘ case of seedlings from more 
southern latitudes The differences in height of plants and length of 
radichvs are prohahlv more dependent on the local growth conditions 
than are the fresh and dry weights and the content of nitrogen and ash. 

The dry matter content of one year old Pines and Spruces from 
nioi'e northern regions geneially constituted a highei* proportion of 
the fresh matter content than that produced hy the plants from seeds 
of more southern origin. Also the relative cont(‘nt of nitrogen, expres- 
sed as a per(*entage of the dry matter content, was greater in the case 
of seedlings originating from more northern latitudes than was tin' 
case with those from more southern legions. The relation between the 
relative content of dry matter or the relative content of nitrogen on 
the one hand and the geographical latitude of the seed provenance 
on the other hand is less pronounced than in the case of the absolute* 
valu(*s or the length of seedlings oi* radicle's 

The variations of here'ditaiy characteristics aee*ounted for hv alti- 
tude of the see*d prei’ienance generally appear to coriTspond to those 
caused hy geographical latitude's Manv examinatieins indie’ate that one 
ve'ar eild Pine's or Spruces raise*^d from mountain see^T' clo.^e'lv 
res(*mhled those originating from more northern prove'uances. 

J Nndrontik. 

Ti'anslated 1 )n 

K. 

V. Smt^rda: Vliv zastipovani rajskych jahlicek na kvalitu se'meno (In- 
fluence of Pruning on the Quality of Tennatoes) Shornik Ceske 
Akademie Zemedelske, 16, 1941, 429-433. Tschechisch mit deut> 
scher Zusammenfassung (Einfluss des Schnittes hei Tomaten auf 
die Sameneiualitat). 

The author’s cultivation experiments with one and three-stemmed 
tomato plants as well as with unpruned specimens shejwed that the 
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absolute weight and the germinating speed of the seeds harvested 
decreased with increasing values of the axes of vegetation. Also, in the 
case of seedlings grown in sand for seventeen days differences were 
observed. The length of hypocotyl and cotyledons, the width of cotyle- 
dons and the percentage of plants with the first normal loaf showed 
a decreasing tendency as the axes of vegetation of the mother plant 
increased. 

J. Nddvornlk. 

Translated bv 

K. SjeJbif. 


F. Chmelar: Umele suseiii palic kukuricnych, zvlaste pro ucely osivove. 
(Artificial Drying of Corncobs, with a view to the Production oT 
Seed Maize). — Cesky Zemedelec, 28, 1941, 247-248. Tschechisch, 
ein Soparatdruck, heraiisgegeben vom Inst it ut fiir Pfianzenbau u 
Pflanzenziichtung der Landw. Hochschule in Brno, mit deutscher 
Zusammenfassung (Kiinstliche Maiskolbentrocknung, besonders 
ziir Gewinmmg von Saatgut). 

Maize grain give more than 50 Vo higher yield of albumen and 
almost twice as much starch per unit area as Oats and Barley Con- 
sequently the cultivation of Maize has spread to nortluu'n, cooler 
regions owing to the fact that plant breeders have produced very early- 
ripening varieties. The widespread cultivation of Maize is however 
limited by the difficulty experienced in drying the cobs and grain 
which, as a result of mould infection or exposure to frost, quicker lose 
their germinating capacity. The author has arrived at the conclusion 
that hot-air drying is the most simple and rapid method and at his 
suggestion a universal agricultural hot-air drying pipe-system was 
installed on the premises of the Agricultural Highschool at Brno where 
the corncobs were hung on poles and effectively dried. After exposure 
to a temperature of 45"^ C. for two days the cobs dried so well that 
the grain could be removed and transferred to the cornloft. The 
germinating capacity of the artificially dried Maize grain in 1940 
amounted to 95 Vo, while the control cobs which were hung up care- 
fully in the barn, were injured by frost and showed a germinating 
capacity of only 75 ®/o. The use of fuel is negligible but care must he 
taken to ensure that the temperature does not exceed 45^’ C. in the 
case of seed Maize. Maize for fodder may be dried at temperatures up 
to 70° G, thus accelerating the drying process. 

J. Nddvornik. 

Translated by 
K, Sjelby. 
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/>. Dfjkyj-Sajfertovd and J. Dykyj: Vliv vody ua ucinnost roztokii 
ruznych latek pri hormonis 2 Lci someno. (Influence of the quality 
of the water on the activities of the growth substances used for 
treatment of the seed). — wSboriiik Ceske Akadeinie Zemedelske, 
18j 1943, 15-23. Tvschechiscli mit deuischer Zusaminenfassung 
(Einfluss des Wassers aiif die Wirksarnkeit der Wiichsstoffc hei 
Ilormonisierung der Samen). 

On treating seeds with growth substances it was observed that the 
influence of the solutions of these substances on the germination of 
Wheat at equal concentrations of the growth substance was dependent 
on the quality of the water. Distilled water, hard tap-water and soft 
well-water were used. The germinating speed of the Wheat in the con- 
trol experiments which were made without growth substances was 
identical for all three water types. The heteroauxine as well as the 
a-naphlalene acetic acid prepared in distilled water had the most 
inhibiting effect on the germinating speed, the solution in soft well- 
water was less effective while that in hard ta])-water showed a still 
lesser effect. The explanation is that only non-dissociated molecules 
from the acid growth substance are active and consequently the 
activities of the solution decrease with increasing pH values. At in- 
creasing hardness, alkalinity and buffer capacity of the water used 
its growth substance .solutions become loss active Similar observations 
were made by examining the influence of treatment witli growth sub- 
stances on the development of radish and onion plants. 

,/. Nad corn ik. 

T raiislaled })> 

K. Sjelhy. 

T, MarifHvc' Jak pusobi te'plota na kliceni a \ynos Inu (Einwiikung der 
Temperatur auf die Keiinung und den Ertrag von Lein.) -- Zeme- 
delsky Pokrok. 12, 1945, 58-59 Tschechisch. 

Autor untersuchte den Einfluss kunstlicher Erwarinung der Lein- 
sainen auf ihre Keimfahigkeit und auf den Ertrag. Die Samen \()n 
3 verschiedenen Leinsorten wurden wahrend eiiier Stunde auf 40, 50, 
bO, 70, 80, 90, 1(X) und 110'' C eiwarrnt und nachheir bci 25^ C 
gekeimt. Von den erwarrnten Sanum keiniten am besten diejenigen, die 
oilier Temperatur von 50"^ C ausgesetzt wurden and zwar hei einer 
Sorte 98 (Kontrolle 97 Vo), bei der zweiten 97 Vo (Kontrolle 92 Vo), 
bei der dritten Sorte 74,3 Vo (Kontrolle 92 Vo), lloheie Temperaturen 
haben Erniedrigung der Keimfahigkeit hervorgerufen, aber auch die 
auf KXL' G erwarrnten Samen haben noch einen Toil ihrer Keimfahig- 
keit bohalten, wobei rnehr die Samen von Oellein als diejenigen von 
Fasorlein gelitten haben. Von einer Sorte wurden die erwarrnten Samen 
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(Erwarmungsdanor in dic‘sem Falle 2 Siiin^den) in ehwm Feldversuclio 
gepriift. Die auf 90 — 100^ G erwarmten Samen sind l^edentend spattM' 
aufgegangen, bei den auf 110° G erwarmten Samen um 14 Tage spater 
gegeiiiiber der Kontrolle. Diese Verspatung haben die Pflanzen nicbt 
mehr nachgeholt. Die auf 50° G erwarmten Samen haben einen gros- 
seren Ertrag an Stongeln, Fasern und Samen geliefert, doch die Et‘- 
tragssteigerung gegeniiber der Konti'olle war nicht gross. Autoi' weivst 
auf die Mogliehkeit oiner gewissen Sterilisation dor Samen diii*(;h die 
Erwarmung bin. 

J. NddronuJi\ 

A. (hitman: Vliv lesni brahanky na klioeni rostlin. (Kinfinss von 
Waldstiieu auf die Keimung der Pflanzerisamen). — Zeme- 
delsky Pokrok, 13, 1946, 141. Tscbechiscb. 

Autor untersucbte deii Einfluss von verschiedenen Arten von Wald- 
streu auf die Keimung und auf die ersten Waebstumsstadien v(*r- 
scbiedener Kulturpflanzen. Die aus abgefallenen Nadein und Blatter ii 
entstandene Waldstreii bat meistens einen imgiinstigen Einfluss. In 
einzelnen Fallen wird die Keimfabigkeit bis um 50 ®/o erniedrigt. 
Auch auf das Aufgeben und auf das weitere Wacbstum der Pflanzen 
wirkt die Waldstreu ungiimstig ein. Es zeigen sicb al>er Ilntersehiede 
je iiacb dem, von welchen Baumen die betreffende Waldstreu slanimt 
und um welcbe Kulturpflanze es sicb handelt Die Keimung und das 
Wacbstum der Getreidearten wird am starksten durcb die von Fichte, 
Larche und Kiefer stammeudo Waldstreu gebemmt. Weniger scbadlicb 
wirkt Tannenstreu, besonders bei Gerste. Den Kleearten scbadet am 
starksten Kiefern- und Buchenstreu, weniger die Ficbten- und bar- 
chenstreu. Die Tannenstreu batte aucb bier eine milde Wirkung. Deni 
Raps und dem Sehf scbadet I)esonders die Larchenstreu, der Wicke 
die Tannenstreu, wogegen die Fichtenslreu anf die Wicke giinstig ein- 
wirkte. Verschiedenes Verbalten wurde bei den Grasern beobachtei. 
Auf LoUum perenne wirkte besonders ungiinstig die Eichenstreu, dann 
die Kiefern- und Buchenstreu. Giinstigere Einwirkung batte die Lar- 
cben- und Ficbtenstreu. Lolmm wesierwoldicuni vertrug die Kiefein- 
und Ficbtenstreu uberhaupt nicbt, liesser wurde von demselben die 
Buchen- und Eichenstreu vertragen. LoUum dalicum wurde durcb die 
Larchenstreu stark beschadigt, am besten vertrug es die Buchenstreu. 
Durcb die Kiefern-, Ficbten- und Eichenstreu wird Arrhemttherum 
etatins unterdriickt, dagegen durcb die Larchenstreu wird stun Wacbs- 
tum begiinstigt. Trisetuni fUiveaoem wird durcb die Tannenstreu nicht 
}>eschadigt. Die Rispengrasarten gedeihen in der Kiefern- und Lareben- 
streu iiberbaupt nicht, zur Streu der iibrigen Baumarten verbalten 
sicb dieselben verscbieden. Voa nemoralis keimte und gedieb gut in 
der Ficbtenstreu, Poa ferfilis gedieb besonders gut in der Tannenstreu 
und Poa prafensis in der Buchenstreu. Die St'bwingelarten vertragen 
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nicht die Bucheiistrou, Fentma rubra vertrug ausserdein niclit gut die 
Kiefernstreii and Festuca pratensia die Fichteiistreii. Beide vertrugen 
die Larchenstreu. Pkleum pratense wurde durch die Streu aller ISTadeU 
holzBr- und der Buche atark beschadigt, niir die Jlichen.streu vertrug 
es besser. Dactyls glomerata keimte schlecht und unregelrnassig in der 
Tannen- und Lareheiistreu, die Eichen-, Buchen- und Fichtenstreu 
schadeteri weniger Cynosurns criftfatus vertiug riiclit die Kieferii- und 
Bucheri streu, vertragt aber die Tannen- und Eiehenstreu. Alopexurtis 
pmtemis wuchs rnangelhaft in der Bucheristreu, dagegen durch die 
liarchen- und Kiefernstreii wurde ei* im Wachsium etwas begiinstigt. 
Die ungiiTLstige fnnwirkung von Waldstieu wird hauptsachlich auf die 
Terpenvepbiiidungen und die bei der Zersetzung von Waldstreu entste- 
henden Oxydationsstoffe ziiruckgefiihrt. Das Studium dieser Fragen 
wil'd fortgeselzt. 

J. Nddvoniik. 


J. Nddroruik: ]\mziti vitahuho barveni ke zkouseni semen ovocnych 
dfevin. (Veiwendung der Vitalfarhung zur Fhii fling von Obst- 
baumsarnereien). — Vestnik Oeskoslovenske Akademie Zeme- 
delske, 20, 1946, 1(K)-164 Tschechisch mit nissischei Zusammen- 
fassung. 

Die Keirnffiliigkeit der Obsthauinsamereien kann nicht durch das 
Kinkoimen im Keimapparat bestimmt werden, so dass die Samenprii- 
fungsaivstalten bei der Rrufung dieser Samereieii mir an die soge- 
naniite ScbiiiitprolK* angewiesen waren, die keine verliisslichen Ergeb- 
nisse lieferte Autor studierte desbalb seit dem Jabre 1940 die Moglicb- 
keit der Verwendung der Vitalfarhung bei der Priifung der Lebens- 
fahigkeit von Obstbaiimsamereien. Die ersten Vorsuebe wiirden mit 
(lem selenigsaurem Natrium (NaHSeOa) gemacht. p]s zeigte sicb bei 
den Vorpriifnngen, dass frisebe und demnacb zweifellos lebende A])fel- 
und Birnensamen sicb in einer Losung dieses Stoffes rot farben, woge- 
gen die durch das langere Kocbeii im Wassor abgetdteten Samen 
ungefarbt bleiben. Folgende Metbodik wurde dann ausgearlKMtet: Die 
Samen (bei Steinfriichten nach Entfernung der Steinschalen, wozu mit 
Vorteil ein Handschraubstock beniitzt wuirde) werden 24 Stunden im 
destillierten Wasser l>ei Zimmertemperatur eingeweibt. Dann werden 
die Samen geschalt und sodann in eine Losung (1 — 2 ”/») des selenig- 
sauren Natriums iiberfiihrt, wo sie bei einer Temperatur von 80^^ 

48 Stunden verbleiben. Fiir lebensfahig werden ganz rot gofarbte Sa- 
men, Oder Samen mit nur kleineren ungefarbten Partien gehalten. 
Im letzteren Falle dii-rfen aber die ungefarbten Stellen nicht an den 
wichtigen Organeii des Keimlings (Radicula, Plumula) vorkommen. 
Oft bleibt eine ganz kleine Stelle an der Wurzelhaubenspitze unge- 
farbt, was jedoch als belanglos iinberiicksicbtigt bleiben kauri. Ganz 
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ungefarbte Samen, Samen mit ungefarbten Partien am Wiirzelchcn 
Oder an der Plumula und Samen mit ungefarbten Flecken, die mehr 
als der Kotyledonen einnehmen, warden fiii* lebensunfahig gehalteii. 
Beim Vergleich der mit dieser Methode erzielten Ergebnisse mit der 
wirklichen Keimung der stratifizierten und dann in Boden ausgesetz- 
ten Samen zeigte es sich, dass die Priifungsergebnisse des Selen- 
farbeverfahrens bei einigen Proben von Steinfriichten, die besonders 
bittere Samen besassen, gegeniiber der wirklichen Keimung zu niedrig 
wareri. Es wurde deshalb ein anderes Farbemittel: Tetrazol (2, 3, 5-Tri- 
phonyltetrazoliumchlorid) gepriift. Die Ergebnisse mit Tetrazol stimm- 
ten bei den gepriiften Apfel- und Birnensamen inid auch bei einem 
Teil der Steinobstkerne gut mit den Ergebiiisseri des Selenfarbever- 
fahrens und mit der wirklichen Keimung iiherein. Bei denjenigen 
Proben der Steinobstkerne, bei denen das Selenfarbeverfabren zu nied- 
rige Ergebnisse lieferte, bat Tetrazol bossero, mit der wirklichen 
Keimung ziemlich ubereinstimmende Ergebnisse geliefert. Vergleich der 
Ergebnisse fiir lb Samenproben wild wie folgt angegeben: 


Samenart 

Lebensfdhigkeit nach detn 
Farbeverfahren 
mit Selen mit Tetrazol 

% % 

Wirkliche 

Keimung 

*/o 

i. Prunus armeniaca 

100 

93 

94 

2 Prunus armeniaca 

4 

43 

38 

8. Prunus myrobalana .... 

20 

16 

13 

4 Prunus avium silv 

15 

14 

6 

5. Prunus avium silv 

83 

84 

58 

(i. Morus alba 

0 

0 

0 

7. Pirns maliK 

13 

18 

6 

8 Piius malus r 

93 

95 

90 

9. Pirus mains 

0 

0 

0 

10. Pirus malus 

97 

96 

94 

11. Pirus malus 

99 

100 

100 

12. Pirus communis 

97 

94 

76 

13. Pirus communis 

32 

30 

17 

14. Pirus communis 

100 

100 

99 

15. Prunus mahaleb 

34 

56 

52 

Tetrazol, das auch den Vorteil 

hat, dass 

es ungiftig 

ist, hat bei 


alien gepriiften Proben gute Ergebnisse gegeben, dagegen das selenig- 
saure Natrium nur bei einigen Samenarten. Das Farbeverfahren mit 
Tetrazol ist das gleiche wie dasjenige mit Natriumbiselenit, nur mit 
der Ansnabme, dasvS die Samen in der Losung nur 20 Stunden und bei 
Zimmertemperatur belassen werden. 


Autorreferat. 
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Inger Juel: Studios on a Growtli-Retarding Substance in Tomato. (Stu- 
dien iiher eine wachslumshemmende Suhstanz in Tomaten). — 
Dansk Botanisk Arkiv (Res Botanicae Danicae), 12. S 4~16, 1946. 

Die im pflanzenphysiologischen Laboratorium dor Univorsitat zu 
Kopenhagen ausgefiihrten Untersuchungen zeigen, dass sich in Toma- 
tonfrucbten eine wachstumshemmeiido Substanz findet, die im Stande 
ist, beim Koleoptil des Hafers die wachsturnsfordornde Wirkung von 
Auxin von Mais aufzuheben, ohne dass von einer dirokton Zerstorung 
dos Auxins die Rede ist. 

Weitei* wird gezcngt, dass sich iin Tomateiiextiakl eine spezifische 
Substanz fjndel, die aiif die Keimiing der Tomatensamen eine hem- 
mende Wirkung ausiibt Diose Wirkung lasst sich nicht, w\e von Tefju- 
rvw behauplel (>'IIeher das sogenannte >'Blastokolin««, Planta 32, S 
211-226, 1941), auf eine lidbei-e Wasserstoff-Jonenkonzenlration zu- 
j'iickfuhren 

Schliesslich ergal)en die Untersuchungen, dass Tornatenextrakt, im 
Gegensatz zum Auxin, eine liemrneride Wirkung auf das Wachstum 
von sowohl Koleoptilen als aiich Wnrzeln hat, wahrend das Auxin 
mil' auf das Wachstum der Wurzel hemmend einvvirkt, auf das des 
Koleoptils aber fdrd(‘rnd Die im Tornatenextrakt gefundene spezifische 
Substanz kann somit kein .Antagonist des Auxins sein. 

Arne Kjcer. 

Uebersetzt von 

K. Sjelbg. 

.1 Tavcar: The number and size of sloinatu as a means for the dif- 
fei’cntiation between rai)e (Brassica AV/y>n,s- rar ohifei'a) and rape- 
seed (Brassica nipa var oleifera ) on seed plants. (Anzahl und (R'dsse 
der Spaltdffnungen alt Mittel zur Unterscheidung von Raps (Bras- 
siea Napus var. oleifera) und Riibsen (Brassica rapa var. oleifera) 
an den Samenpflanzen). (h'oatic-Servian with an English sum- 
mary — R(*visio scientifica agricultnrae. Dpt. of Ulant Bre(*ding, 
University of Zagreb. No. 13. Zagreb, 1943 

Der Alitor zeigt uns in seiner Arlndt eine sichere Metbode zur Un- 
tersclieidung zwischen Brassica Napus var. oleifera und Biassica rapa 
var. oleifera. 

Nach den Untersuchungen des Autors hesteht pro mm® eiii genetisch 
bedingter und variations-statistisch geiechtfertigter Unterschied der 
Anzahl von Spaltoffmingen der 5 Tage alten Kotyledonen und der 8 
Tage alten Primordialblatter der jungen Pflanzen von beiden Arten. 

Brassica rapa var. oleifera hat eine grosseie Anzahl von Spalt- 
dffnungen. 


Uebersetzt von 

K. Sjelhg. 


Dr. Joftip Kovnvevk (Zagreb). 
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I), Crnjakovh: Beitrag ziir Untersuchung der qualitativen Eigenschaften 
unserer Bohne (Phaseolus vulgaris L.). (Contribution on the quali- 
tative properties of the bean — Phafteolus vulgaris L.), Kroatiscb- 
Serbisch init deutsclier Zusammenfassung. — Revisio scientifiea 
agriculturae. Institutiim horticulturae facultatis agronomi-foresta- 
ticae iiniversitatis Zagrebiensis. No. 2, Zagreb, 1944. 

The Author examined the characteristics of some varieties of bean 
fj'om North Yugo-Slavia with special reference to the seed coat percent- 
age, thickness of seed coat and cooking qualities. 

The seed coat percentage is small (6.62) in the case of the variety 
-Tresnievac«. The average seed coat percentage of all the varieties 
examined is 7.10, with a maximum of 8.57. 

Beans of the variety ^>Tresnjevac« have thin seed coats (0.061 mm). 
The average thickness of the varieties examined is 0.065 mm. 

The cooking quality is reasonably good. 

On the basis of the afore-mentioned examinations the Author 
recommendis breeding from indigenous varieties, a work which will he 
neither difficult nor take long time since the stocks examined are of 
good quality. The material includes indigenous and imported local 
varieties and populations. 

Di* Josip Koracevie (Zagreb). 

Traiuslated In 

K. Sjelbfj. 


H, Kaserer: Der P]influss des Fruchtbeieiches auf die Entwicklung der 
Keim-Pflanzen. Zugleich ein Beitrag zur Frage der Synaptosper- 
mie. (Influence of the pericarp on the development of the seedling 
with a contribution on the question of synaptospermy). — Biologia 
generalis, Vol. XVTTI, pp. 243-253, 2 text illustrations. 

Examinations made by Garmus show that secretions of plant roots, 
which may vary according to species, are able to affect the reaction of 
the soil in the vicinity of the roots themselves by changing very acid 
soils towards alkalinity and alkaline soils towards acidity with the 
result that germination in the soil proceeds accoiding to the principles 
of action and reaction, where on the one hand the seed influences the 
soil through the seedling and on the other hand the soil influences the 
seedling. 

According to the author's experiments with cereal seed still enclosed 
between their palese the fruit is often equally responsible for over- 
coming unfavourable soil conditions through the action of the 
developing seedling. In the case of other grasses such as Elymu^ 
arenarius, Ammophila arenaria and Agropyrnm junceum. the palea* 
may also promote germination under unfavourable soil conditions. With 
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mangold balls, the acid potasvsium oxalate contained in the perianth 
is responsible for an acidification, or reduction, of strongly alkaline 
soils. The nahiral collection of several seeds in one fniit (synaptosper- 
iny) facilitates the young plant in respect of germination and brairding, 
and several seedlings close together, as in the case of mangolds, are 
more likely to produce, evcui in particularly alkaline soil, a suitable 
root-tube by combined efforts, and it is also easier for them to break 
fh rough the covering crust of soil by virtue of the >'mutnal help« 
which they give one another. The synaptospermy may be found either 
single, or combined, with plant species which germinate under unfa- 
vourable conditions of soil reaction, whether in alkaline or dry regions. 
In the Appendix, additional families in which synaptosperm species 
occur, are mentioned, viz. of Chenopodiareae: ('henopodiunt, Kocliia. 
Spimcia Atriplex, Saholn, etc.; of Caryophyllaceae: Hernaria and 
Sclernnthm: of Crm'iferae: Raphanm, Rapififrunt^ Huniafi, Myagrum, 
lsafis\ Kiiclidiuw: of Leguminosap: Medimgo, Trifolmm fragiferunt, 
(^oronilla, Asiragtdns, Hedytiarum, OrnifhopHs and OnohrycJiis: of 
(\)iHpo>iitae' XanfUium Mrumarium. 

K. Rogenliofer (Vienna). 

Translalod bv 

K Sljelby. 

//. Kaserer & A. Frisrir Uel>er d(*n Einflnss der Spelzen anf die 
Keimiing bei bespelztem Getreido. (On the influence of the palea' 
on the geimination of cereals still enclosed between their iialeaO. 

Anzeiger d. Akadernie d. Wisseiuseliafton Wien, mathem - 
natiirw. Klasse, No. 9, Vienna 1940, 

The object of the examinations was to establish whether the paleje 
of Wheal grains (Triikum Spella) contain substances which promote 
germination and growth, more particularly because it has long been 
known in practice that Wheat grains enclovsed between their palea' are 
more vigorous under cultivation and germination than naked caryopses. 
The examinations which are performed in several seiies included for 
comparison grains enclosed between their palea‘ as well as naked 
caryopses and as a criterion the root lengths of the germinated seeds 
were measured after 2 — 5 days. The enclosed grains wej*e found to 
develop longer rootlets than the naked caryopses, and to evstablisli 
whether the favourable effect was brought a}>out by slimulating sub- 
stances both the inner an the outer pakw were finely ground and 
mixed with the quartz sand used in the germination test. In addition 
to Spelt Wheat the examinations included Tscherniak\^ Winter Oats 
and Tschermak\s Spring Wheat (Znaimer X Tucfion). Both the inner 
and the outer palea^ of Wheat and Oats were proved to contain sub- 
stances which promote growth of the seedlings. The later development 
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of the plant, however, is not influenced by this initial favourable effect 
during its early growth. 

E. Rogenhofer. 

Translated by 
K. Sjelhy. 


Jar. Pode^sva: Neue Erfahrungen auf dem Gehiete dei* Saatguthormoni- 
sierung. (New developments wuth regard to seed hormonisation). 
— Wiener Landwirtschaftl. Zeitung, 92nd annual series, Vienna 
1942, pp. 97-98. 

So far the simplest mcdhod of hormonising seeds has been to soak 
them in a suitable hormone solution which in most cases brings about 
an incioase of the germinating capacity. For several years the author 
has made experiments with vcj*y old or poorly germinating seed and 
at the same time has conducted control examinations with normal seeds. 
In particular, vegetable seeds such as Daiivun varofa, Laviaca minm, 
Brassica, Cummis mthnts^ Raphanns safirm, SaJanum L y coper si cun f , 
as well as Wheat, Barley and Potatoes were used, including both early 
and late varieties. The hormonisation was made by soaking the seeds 
in hormone solutions, by superficial moistening, or by dusting with 
hormone powder mixed with a diy disinfectant, e g. Germisan, talcum 
or charcoal powder. The hormones examined in the experiments were: 
Heiero-'anxine, Alpha-Naphtyle-acetic acid, yeast extract Torulan, V/- 
tamin C, Vitamin B /, Thiourea and combinations of these, in solutions 
of different concentrations. By using too strongly concentrated solutions 
damage occurred in most cases. Even in the case of identical species 
the effect varied, depending on whether an early or a late variety was 
used. Further, the effect was conditional upon the strength of concen- 
tration of the hormone solution, the influence of the locality where the 
plant had grown and the weather. 

E. Rogenhofer. 

Translated bv 

K. Sjelhy. 


H. Hansel: Wie kann man Saatgut von Sommer- und Wintergetreide 
unterscheiden? (How can seed grain of summer and winter cereals 
be distinguished?) — Die Landwirtschaft, Vienna 1947, pp. 47-48, 
2 text illustrations. 

The distinction hetweon spring and winter cereals presents great 
difficulties, especially in the case of Wheat and Rye, since no mor- 
phological differences are perceptible on the seeds. However, because 
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of the fact that winter cereals need the winter-cold in order to shoot 
in the spring, while spring cereals do not, the author has discovered 
a quick-method of distinction. It is only necessary to sow the spring 
or th(‘ winter cereals in spring or, in wintei-, to grow them in a green- 
house und(‘r artificially prolonged daylight and notice whether they 
shoot or not. Tlie productiveness of the plants may be determined by 
means of the shape of the cone of vegetation. Winter varieties develop 
a >hhint«, not differentiated cone of vegetation, while plants of spring 
cereals of identical age have a lengthened and distinctly differentiated 
cone of vegetation. These differences may l>e seen in 10 day old plants. 

By examining under a microscope a transvers section through the 
young stem above* the tillering node the cone of vegetation may be 
identified as blunt or lengthened 

E. Roijenhofpr . 

Translated l)\ 

K. SMhff. 


Viktor Hafncr: Weizenschau 1940 in Wien. (Wheat exhibition in 
Vienna in 1940). — Wiener Landwdrtschaftl. Zeitung, 90th annual 
series, Vienna 1940, pp 265 — 266. 

Formerly the valuation of Wheat samples was based upon the 
hectolitre-weight, the KKW)-grain-weight, the grading, the kernel texture 
(or starchiness) and the quantity of gluten (farinogram), but now only 
the hectolitre-weight and the result of the gluten-wheat examination 
are taken into consideration. For the latter a so-called »Gutezahl« 
(quality figure) was introduced which was calculated from the per- 
centage of gluten, the figure obtained by soaking the gluten and the 
test figure. The minimum number of qualification marks required for 
certification as gluten Wheat w^as 4050. Wheat with more than 3 ^/o 
impurities was excluded from the valuation. The methods and appa- 
ratus by which the gluten content (moist gluten), the steeping figure 
and the test figure were determined are described in detail. Fiudher, 
the numerous examinations revealed that the gluten quality is a 
varietal phenomenon. The best gluten Wheats of winter varieties were: 
Kadolzer, Audro-Bankuter, Dioszegher, Lang' a Tas,silo, Hohenhauer 
Kolhen and Bart Wheat and of spring varieties: Prohstdorfer Manitoba 
and Tschermak's Znaimer X Tncson, 

E. Eogenhofer. 

Translated by 
K. SjeJhy. 
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Hermann Germ: Kultur- and Unkrauthafer. »Wilde Hafer« im Saaigut 
von Saathafer. (Cultivated Oats and weed Oats. »Wild Oats« in 
seed Oats). — Wiener Landwirtschaftl. Zeitung, 92th annual se- 
ries, Vienna 1942, pp. 308-309. 

In the autumn of 1942 numerous Oat samples were submitted to the 
> Landwirtschaftliches Untersuchungsamt« in Vienna for examination 
as to whether they might be admitted as commercial seed. In many 
cases the samples were mixtures of white and yellow Oats and they 
were furthermore contaminated by Avena strigom Schreb. or Wild 
Oat (Avena fafua L.). Occasionally, types resembling Wild Oat, the 
so-called »fatuoids«, which are to be considered as hybrids betwe>en 
Avena sativa and Avena fafua, were found. The seed of Ai^ena ^ifrigosa 
is more slender than that of seed Oats, but since the thickness of the 
grain varies between 1.(5 mm and 2.2 mm, it is never completely 
removed by the 1.8 mm slit sieve. The division of the glume in two 
pointed ends is chaiacteristic of Arena .sfrtgosa, whose palea' are of 
a blackish to yellowish-white colour, while in the case of dark seeds 
the nerves have a distinctly yellow appearance. The twisted and l)ent 
awm on the hack of the outer palea is generally broken off in seed- 
giain. In contradistinction to Arena ^sfrigosa the seed of Arena fafua 
is more plump, dark to light-brown and very hairy. At the base, a 
horseshoe-shaped terminal face is also characteristic of this species. 

E. Eogemhofer. 

Translated by 
K, Sjelhg. 


Max Prochaska: Der Mohn und seine KultiU*. (The Poppy and its 
cultivation). — Wiener Landwirtschaftl. Zeitung, 90th annual se- 
ries, Vienna 1940, pp. 43-44. 

More than ten years ago the author began to cultivate Poppies 
(Papaver somniferum) in Austria and, pi’ovided suitable seed was 
sown and suitable measures of cultivation taken, he obtained an average 
increase in yield from 500 kg to lOOO — 1400 kg per hectare. The 
.germinating capacity of the seed remains relatively steady for three 
years, but after this period a remarkable reduction sets in and in nine 
years the seed is completely dead. Good seed must no.r contain red, 
brown or shrivelled seeds, since these will produce only weak plants. 
The best local varieties in Austria are: Zwettler Graumohn (grey 
Poppy) and the blue Schlie^smohn. The sowing quantity is 4 kg each 
hectare. Too deep sowing results in a poor braird and consequently a 
much reduced crop. Detailed instructions for proper soil treatment, 
manuring, cultivation and distance between Poppy fields are formulated 
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for the information of growers. The most serious enemy of the Poppy 
is the Poppy Weevil which, during the flowering season, lays its eggs 
in the green capsules. Unfortunately suitable control measures are not 
known yet. 

E. Rogenhofer. 

Translated by 
K, Sjelby. 

J. Klecka d E. Kunz: Ertragsfahigkeit urid Eignuiig des einschnittigen 
Rotklees. (Yielding capacity and qualifications of Single-cut Red 
Glover). — Wiener Landwirtschaftl. ZeiUing, 90th annual series, 
Vienna 1940, pp. 167-168. 

In fact the German name y>Eimchmttiger Klee« (i. e. Glover cut only 
once) is not quite con‘ect, since this variety is often cut twice, except 
in the mountains, where the period of vegetation is short, but where, 
in return, it is much more productive than the early or »double-cut« 
variety. The right name would therefore be »Spatklee« (i. e. Late Glo- 
ver). Botanically this Red Glover variety belongs to mbvar. perenne 
Sinclair. Glosely related vspecies are the ^Scandinavian Clovers, the 
Swiss *Mattenklec^ and the English Cowgrass. The cultivation of the 
nSpatklee« is very common in Bohemia and Moravia, During several 
years comparative trials with »Spatklee« and normal »zweischnittige« 
(double-cut) varieties were carried out by the authors with the result 
that the yield of >'Spatklee'< w^as by no means inferior to that of tlie 
early (»zweischnittigeO varieties. Owing to its persistency it is i-e- 
commended to use nSpatklee« in grass mixtures and owing to its later 
flowering-season, as compared with that of the ordinary Red Glover, 
the vai'ietal purity of »Spatklee« remains more fixed. The fiisl crop, 
which is of very good quality, can be used for seed production, since 
pollinating insects are present in sufficient numbers at this time of 
the year, 

E, Uogenhofer. 

Translated by 

K. Sjelby- 

Fritz Drahorad: Die Sojaziichtung in der Ostmark. Vortrag gehalten 
auf der Sojatagung in Wien. (Breeding of Soybeans in Austria. 
Lecture given at the Soja-session in Vienna). — Wiener Land- 
wirtschaftl. Zeitung, 89th annual series, Vienna 1939, pp. 305-306 
and 311-312. 

The author gives a review of the culture of Soybeans in Austria, 
which was commenced in 1873 when Haberlond began his cultivation 
experiments which were interrupted by his death. In 1907 Strakosch 
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again drew attention to the value of Soybeans as a cultivated crop and 
the war-years 1914 — 1918 brought about further practical cultivation 
experiments, which were made by Knraz and Himmelbauer. The first 
systematic breeding experiments with a brown-seeded Soybean variety, 
selected according to seed colour and early maturity, were conducted by 
Fruhwirt and then continued until his death in 1930. The first cross- 
breedings of Soybeans were begun by Tschermak v. Seysenegg who 
published his results in 1924. Since 1925 the author, in co-operation 
with Brillmayer in Platt (Lower Austria), introduced systematic cul- 
tivation experiments with different local varieties from Manchuria and 
U. S. A. in order to separate by selection varieties suitable for our 
climate. The breeding objects varied, depending on whether the Soybean 
plants were to be used as green fodder or ensilage, for seed or fodder 
or in the industry for oil, flour and protein production. In view of 
the Austrian climate only varities with a maxium vegetation period 
of 130 — 145 days were taken into consideration. The most imporiant 
Soybean varieties bred in Austria are: 

(1) Platter early, black Soybean. 

(2) » small, yellow Soybean. 

(3) » yellow, Riesen (Giant) Soybean. 

(4) » Silo Soybean. 

E, Rogenhofer. 

Translated by 
K. Sjelhy, 


Claus V. Kursell: Die Ziichtung des Saflor. (Breeding of Safflower). — 
Wiener Laiidwirtschaftl. Zeitung, 90th annual series, Vienna 1940, 
pp. 26-27. 


Safflower (Carthamus tinctorius), an extremely old crop plant of 
the East, was cultivated in Germany and Austria, particularly for its 
oil, and its two cultivated forms, with and without thorny leaves, are 
known for a long time. The breeding object was to obtain a crop 
containing the highest possible quantity of fat and protein per unit 
area, leaving morphological differences of the plants out of con- 
sideration. Consequently, plants with a high yielding capacity were 
selected and of these a number of European provenances proved the 
most valuable, while the Eastern provenances (Indian, Afghan and 
Anatolian) completely failed. Comparative experiments between the 
' thorny and the thornless forms showed that the former had a higher 
seed producing capacity. Early sowing too had a favourable influence 
on the yield owing to the fact that the plants were able to take advantage 
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of the winter humidity. The seed yield varied between 950 and 4420 kg 
per hectare with an average of 2590 kg. The oil content of whole fruits 
varied between 25.4 ®/o and 36.9 ®/o, while that of hulled seeds varied 
fi'om 49.5 ®/o and 54 ®/o. 

E. Rogenhofer. 

Translated h\ 

K. Sjelby. 


K. ¥, SchwaigUofer & H. Bttdde: Die wichtigsten Pflaiizen Gross- 
deutschlands. 34. Auflage der von A. Schwaighofer begriindeten 
»Tabellen zur Bestimmung einheimischer Samenpflanzen iind Ge- 
fLsssporen|)flanzen«. (The most important plants in Germany and 
Austria. 34th edition of the »Tables for determination of native 
seed plants and vascular cryptogams*). — 854 text illustrations, 
XTV and 266 pages. Vienna: Holder-Pickler-Tempsky, and Leipzig: 
B. G. Teubner, 1942. 

The first edition of Schwaighofer'a Determination Tables for school- 
teaching appeared in 1887. Due to its lucid descriptions and its simple 
key for identification the booklet soon rejoiced in a great popularity, 
which resulted in the appearance of a number of new improved editions 
with an increased number of pages (up to 266) and text illustrations. 
Naturally, only the most fr(>quently occurring and well-known species 
occurring in Germany and Austria were included, i. e. 40®/o — 45®/o of 
indigenous plants and some of the commonest ornamental garden 
plants. The identification key is clear and easy to understand for be- 
ginners and is made still more valuable by numerous diawings, which 
woi'c made by the plant painter Hans Lang. The book is particularly 
well adapted for exercises in determining the commoner plants by 
secondary school pupils, but less so foi* excursions where, owing to 
the many missing species, it may result in wrong identifications. The 
missing species are generally Alpine or Pannonian species, e. g. Pedi- 
cularis, Saxifraga^ Phyteunm, Minuartia, Linum, AstragaluH^ SHene, 
Cerastium, Gcniiana, Potentilla, etc. It is appropriate that the plants 
protected by law are clearly identified and that the advantage and use, 
or injuriousness, of the individual species are recorded. The authors 
generally follow the Latin nontenclature of the List of Ferns and 
Flowering plants in Germany as composed by Mansfeld, which means 
that the errors contained therein reappear in the Tables. On the whole 
the German plant names are correct, but several mistakes occur, which 
ought to be corrected in the next edition. 

E. Rogenhofer. 

Translated by 
K. Sjelhyr. 



82 


L, Lcimmermayr: Die Verbreituug atlantischer Florenelemente in der 
Steiermark in ihrer Abhangigkeit von den okoiogischen Faktoren. 
(The distribution of Atlantic flora elements in Styria according to 
their dependency on ecological factors). — Sitzung^sberichte d. Aka- 
demie d. Wissenschaften in Wien, mathem.-naturw. Klasse, Abt. I, 
Vol 149, 1940, pp. 183-210. 

On the basis of his own examinatioiib of the occurrence of Atlantic 
flora elements in Styria, the author makes the following classification: 
(1) Euatlantic, (2) Subatlantic, (3) Mediterranean-Atlantic, (4) Atlan- 
tic-Subarctic and (5) Atlantic elements in a broader sense. 28 il/os.s* 
species, 2 Pteridophytes^ 1 Cmtifer and 26 Angiosperms whose occur- 
rence and distribution are considered in relation to climatic, edaphic 
and historical factors, are mentioned. So for instance, one frequence 
of the Atlantic flora elements on the one hand occurs in northern and 
north-western and on the other hand in southern and south-eastern 
Styria. A detailed list of localities of the Atlantic species found in 
Styria and a list of literature are valuable supplements. 

E. Bogvnhofer, 

Translated hv 

K, Sjelby. 


E. Janvhen d* H, Neunuiyer: Beitrage ziir Benennung, BewcMtung und 
Verhreitung der Farn- und Bltitenpflanzen Deutschlands. (Con- 
tributions to the denomination, valuation and distribution of Ferns 
and flowering plants in Germany), — Oesterreichische botanische 
Zeitschrift, Vol. XCI, Vienna 1942, pp. 209-298. 

The present work is a critical valuation of Manfif eld's book: »ycr- 
zeichnis der Fam- und Blutenpflanzen des deutschen Reiches<i (Record 
of Ferns and flowering plants in Germany) with numerous proposals 
for improvements and additions. It is suggested to add species not 
included in Mansfeld’s list as well as indications of localities where 
species peculiar to Austria are found, while many modifications of 
Mansfeld's nomenclature are also suggested. In some cases the German 
names of genus applied by Mansfeld are subject to criticism. From a 
taxonomic point of view Mansfeld's conception of species is often 
much too comprehensive and the authors therefore suggest the elevation 
of varieties or sub-species to a higher grade. In the case of some large 
families (Caryophylkiceae, Rosaceae, Leguminosae, UmbeUlferae and 
Compositae) reference is made to earlier proposals for a more natural 
systematic order which, probably due to their unostentatious appearan- 
ce, has been neglected by Mansfeld. His incomplete indications of 
distribution mainly apply to the Austrian districts which have not been 
taken into sufficient consideration, in particular, the Pannonian flora 
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region. The moditications and additions suggested by the authors in- 
clude about 560 species, viz. 8 Pteridophyies, 7 Comfers, 93 Monovoiy- 
ledonH and 452 Dicotyledons. 

E. Rogenhofer. 

Translated bv 
K. Sjelhy. 


A. Ginzberger in co-operation with J. Stadlmann: Pflanzongeogra- 
])hisch(*s Hilfvsbuch. Zugleich ein botanischer Fiihrer diirch die 
Landschaft. (Botanical-geographical manual. Simultaneously a 
botanical guide through the landscape). VII and 272 pages with 
77 text illustrations, Vienna 1939, Julius Springer. 

The book is of great interest }x)th to the geographer and the bota- 
nist ill as much as it informs the reader of the conceptions necesxsaiy 
for the observation and description of a landscape. The first part of 
the book explains the fundamental ideas of botanical geography, i. e. 
its object and the individual decisive factors, viz. climatic, edaphic, 
organic and historical factors The second part contains the most im- 
portant facts about organography, histology and physiology so far as 
3t has particular relation to the liotanical geography. The third and 
most comprehensive part of the liook is a detailed description of each 
individual form of vegetation and here the authors to some extent 
stick to earlier classifications, the meaning of which, however, are 
somewhat altered and considerably enlarged. wSimultaneously, Ginzhcr- 
gefs experience and observations from his many voyages are utilized 
and many statements of lasting interest to the discussion of the indivi- 
dual forms of vegetation are made. Generally, the names of plant 
species appear in German, which may perhaps cause some diffi- 
culties to the botanist, but the hook concludes with a systematic survey 
of all the plants mentioned with their Latin names. 

E. Rogenhofer. 

Translated b\ 

K. Sjelhy. 

H. Wagner: Die Trockcngesellschaften am Alpenostrand. Fine pflan- 
zensoziologische Studie. (The flora of the dry districts on the 
eastern crests of the Alps. A plant sociological study). Denk- 
schriften d. Akademie d. Wissenschaften Wien, mathem.-naturw. 
Klasse, Vol. 104, pp. 1-81, 4 text illustrations and 1 plate, Vienna 
1941, 


The district studied by the author lies within the province of the 
Pannonian flora and comprises the eastern crovsts of the Alps south- 


fj* 
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west of Vieiiiia between Perchtoldsdorf and Gninjarn. The climate of 
this region is characterised by high summer and moderate winter tem- 
peratures as well as a low rainfall and a low atmospheric humidity. 
The rocky substratum of the dry-flora-districts mostly consists of dolo- 
mite or Jura limestone coveied with a thin layer of mould. From a 
critical study of numerous vegetation records, which are compiled in 
Tables showing the various associations, the author concludes that 
there are three main types of associations in the case of the dry turfs 
examined, viz. (1) Fumaneto-Stipetum pulvherrimae^ the most fiequent 
association with four facies (societies). (2) Medicageto-Festucehm 
vallesiacae with one sub-association each of Helianthemum canunt, 
Iris pumila and Agropyrum re pens; (3) the Polygaleto-Brackypo- 
dietum pinnati association, which has arisen secondarily from com- 
plete felling of the woods. Each of these three associations are discussed 
in detail in respect of organisation, ecology, distribution and variants 
according to the modern botanical-sociological methods by J. Braun- 
Blanquet and H. Tiixen, 

E. Bogenhofer. 

Translated bv 
K. Sjelby. 

Birihold Thomas: Getreideschaden durch WanzCn. (Ceieal damages by 
bugs). — Wiener Landwirtschaftl. Zeitung, 89th annual series. 
Vienna 1939, pp. 58-59. 

The last few year’s examinations of the Austrian cereal cro]) 
harvest have sho,wn that 85 ®/o of the Wheat and 12 ®/o of the Rye 
samples were injured by bugs and that the individual samples con- 
tained up to 10®/o by number, and occasionally more, of bug-injured 
grains. A content of 2 ®/o is already wsufficient to exclude the sample 
from being approved as »Gluten Wheat«, the baking qualities of the 
flour being remarkably reduced. The damage takes place during the 
milk-ripening process, through bites by different bug species, generally 
Eurygasier maura, Aelia acuminata and Aelia rostrata as well as 
species of the genus Carpocoris and Mcsocerus. In the case of the ripe 
grain the damaged area is visible as a small, black point with ochreous 
to white-yellowish surroundings and in the case of glassy seeds, 
especially, it is sharply outlined. Through the bug injuries protein 
resolving enzymes penetrate into the grain and after grinding spread 
in the flour and cause deterioration in its quality. Further damages 
are: Reduction of the crop, the hectolitre-weight and the germinating 
capacity. As conti*ol measures against the bugs arsenic solutions and 
Pyrethrum powder have been tried but without radical results, but 
biological control measures through ichneumons or hornet-flies arc 
more successful. Since late varieties are most fr^^quently attacked by 
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l>ugs the cultivation of early- ripening varieties is recommended. It is 
remarkable that the damage to the flour is reduced by long storage of 
the cereals and in ceitain circumstances disappears after one year. 

E. Rogenhofer. 

Translated by 

K. Sjelby. 

OHo Engels: Neuere Erkenntnisse iiber die vtrichtigston Spureiielemente 
und ihre Bedeutung fiir die Landwirtschaft. (Recent experiments 
on the most important trace elements and their importance to 
agriculture). — Wiener Landwirtsehaftl. Zeitung, 89th annual 
series, Vienna 1939, pp. 81-83 and 91-92. 

Among the trace elements of importance to plants the author dis- 
cusses in detail boron, copper, manganese, iodine and magnesium. 
Like in publications by Haselhoff, Scharrer, Schopp and Brandenburg 
attention is particularly called to the importance of boron in the con- 
trol of heart-rot and dry-rot of beets. In the case of Red Glover and 
Potatoes application of boron has proved very effective, particularly 
in the control of Potato scab. Copper has again proved an effective 
control mea.su re against the so-called »Heidemoor disease*, -which 
consists in destruction of the chlorophyll and leaf necroses with a 
simultaneous injui*y of the generative phase as compared with the 
vegetative. By adding copper sulphate to manures or spraying the 
diseased crops with GUSO 4 solutions the pathological symptoms are 
eliminated. Manganese proved extremely useful in combating grey spot 
disease of Oats, since the disease arises through lack of manganese 
and appears as a divSturbance of the metabolism. Finally, magnesium 
is an important constituent for the plant for j’pgeneration of the chloro- 
phyll and above all has a colloid-chemical effect. Chloroses, leaf-spot 
and mosaic-disea.se, in particular, are accounted for by lack of mag- 
nesium. 

E. Rogenhofer. 

Translated by 
K. Sjelby. 

Emil Jakes: Die praktische Anwendung dor Wuchsstoffe in Landwirt- 
.schaft und Gartnerei. (The practical use of growth substances in 
agriculture and horticulture). — Wiener Landwirtsehaftl. Zeitung, 
89th annuel series, Vienna 1939, pp. 170-171 and 178-179, 6 text 
illu.strations. 

There is no doubt that growth substances (phytohormones, plant 
hormones and auxins) play a prominent part in plant cultivation 
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researches and are of special importance in practice, since they have 
been made available in commerce. The best known are Hetero-auxino 
( Beia-^lndole-acetic acid Indole-butyric acid, Indole-Propion-acetic 
acid, Naphtalene-acetic acid and PhenyUacetic acid. The growth sub- 
stances are of great value to plant propagation by means of cuttings 
which, when treated in this way, develop adventitious roots quickly, 
even with such plants as fruit-trees and conifers where propagation 
by cuttings has been difficult or impossible. In the case of grafting on 
wild stocks treatment of the cutting with growth substances has proved 
extremely successful, since the growth is considerably accelerated and 
a higher percentage of successful unions are oWained. Furthermore, the 
growth substances facilitated formation of callus on wounded spots of 
trees which is of particular importance in fruit-culture and gardening. 
With certain plants (Tomatoes, Pumpkins, Eggplants, Pepper, Tobac- 
co) even artificial parthenocarpy was obtained by smearing the wound 
of the cut style with hoi'mone paste. In practice, soaking the seed in 
hormone solutions may also be successful for the further development 
of the plants. Particularly good results wore obtained for Beets and 
Potatoes after treatment with growth substances as it was found that 
the yield of Sugar Beets, pre-soaked in a Hetero-auxine solution, in- 
creased by 157 ®/o and the sugar content by 123 Vo whereas Potatoes 
vshowed an increase in yield of KX) Vo. By treating old or low germin- 
ating samples of seed of Hrasma, SoybeanH, Helianfhus and Trifolium 
with growth substance solutions favourable results were obtained as 
the germination percentages were found to be higher than those arrived 
at by the ordinary method. 


E, Rogenhofer, 


Translated by 
K, Sjelby. 


M, Marani & G, Goia: Ricerche su alcune provenienze di frumento 
»Damiano Ghiesa«. (Recherches sur quelques provenances de fro- 
raent »Damiano Ghiesa«). — L’ltalia agricola, 78, 11, 1941. 

Par cette recherche on a voulq controler Topinion de certains 
auteurs, selon lesquels la provenance des somences, de meme que la 
purete des races, aurait une grande importance, ct surtout les prove- 
nances meridionales qui eleveraient les aptitudes productives. De la 
meme race *Damiano Chiesa^ on compara des echantillons de diffe- 
rentes provenances: du sud, du centre et du nord de ITtalie; on fit 
des essais de germination et des essais de culture sur parcelles. II en 
resulta que les semences de provenance m^ridionale, qui sont beaucoup 
plus petites, montrent une energie germinative plus elev^ que cellos 
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de provenanco septentrionale; mais cette superiorite n’a pas Me suf- 
fisante pour dotei'minoj' une plus grande productivite dans les cultures 
qiii en proviennent. De meme on n’a remarque aiicune difference entre 
les diverses provenances a Tegard de la resistance aux intemperies 
saisonnieres et a la dest-iuction de petites plantes dMerminee par les 
basses temperatures de Thiver. 

A, Crocioni (Bologna). 

M. Marani, G. Coin & L. Hos^i: Ricerche su alcune provenienze di 
frumento e sul valore dei semi di vario peso. (Recherches sur 
certaines provenances de froment et sur la valeur des semences 
de differents poids). — Lltalia agricola, 80, 1, 1943. 

En ce qui concorne les races de froment Dnmiano Chiesa et Men- 
tana on a compare quelqnos Mhantillons de semences de differentes 
provenances, du noid et du sud dltalie. En se hornant a la race 
Mentana, on a separe et confronte, pour chaque provenance, les grains 
gros, les moyens et les petits; on a fait de .soigneux essais de ger- 
mination, prenant note tons les jours dn nombre et du developpemeiit 
des radicules et des plumules et, en certains cas aussi, de la perte de 
poidvs de la substance sMbe des semences mises a germei*. On a fait 
aussi des essais comparatifs au champ, avec des observations sur le 
developpement de plantes et sur le poids des epis. Les grains provenant 
du Slid germent plus rapidement que ceux du nord, mais apres un 
sejoui* d’a peine 120 heures dans le germinateur, on n’a plus remarque 
aucune difference dans le nombre et la longueur des .radicules et la 
longueur des plumules. Les grains petits out montre au commencement 
une Mieigie gerrainative plus elevM que cello des grains gros, mais 
seulement apres 72 heures de sejour dans le germinateur, les organes 
des plantules qui provenaient des grains petits avaient des dimensions 
plus reduites. Quant au dMeloppement nlterieur des plantes, les grains 
gros et moyens se sent montres equivalents, tandis que les grains 
petits ont demontre une valeur biologique infMieure, surtout a I’egard 
du nombre des epis au metre carre, du poids moyen de chaque epi et 
de la hauteur des tiges. 

Dans les essais de germination jusqu’a une duree de 120 heures, 
la perte pour cent de la substance sMhe des grains germt^s a Me plus 
Mevee pour les hies du sud qui ont utilise plus rapidement les reserves 
du petit grain. 

A. Crocioni. 

L. TJ. de Nardo: Peso specifico e peso ellettrolitico del grano. (Poids 
specifique et poids a I’hectolitre du ble). — L’ltalia agricola, 78, 6, 
1941. 

On a Mudie les rapports entre le poids a I’hectolitre et le poids 
specifique et entre le poids spMifique et le rendement a la mouture. 
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Pour cela on a examine qiiarante echantillons de ble de differentes 
varietes; pour chaque echantillon on a determine le poids a Thectolitre, 
le poids spfeifique, le rendement en farine et les principaux dlements 
de la farine, c’est a dire I’humidite, le gluten, la cellulose, et les 
cendres. Aucune relation constanto ne s’est montr^e entre le poids a 
rhectolitre et le poids specifique; seulement dans les echantillons qui 
ont un poids a Thectolitre eleve, on a remarque une oertaine correspon- 
dance entre le poids a Thectolitre et le rendement en farine, mais dans 
la plupart des cas cette correspondance ne s’est pas verifiee. Par 
consequent le poids a Thectolitre est considers, par Tauteur, irrationnel 
comme fondement pour la valeur marchanid du ble. 

11 existe, au contrake, un rapport assez precis et constant entre 
le poids specifique et le rendement en farine, et ce rapport est repre- 
sente, dans les echantillons examines, par le facteur 6(>; en mulpliant 
le poids specifique par 60, on ealcule avec beaucoup d’approximation 
le rendement en farine d'un quintal de ble. T.re poids specifique n’a 
pas ete influence sensiblement par la teneur en gluten, mais il a ete 
diminue par la teneur en cellulose et eleve par le contenu en amidon; 
il varie inversement de la teneur en hiimidite. Mais quand le desseche- 
ment est excessif, et que riuunidite descend an dessous de 10 ®/o, Ic 
poids spk’ifique, au lieu d’augmenter, tend a diminuer. 

A. Crononi, 

T. y. Zapparoli: La giossezza e la posizione diverse sulla pannocchia 
dei semi di mais in rappoito al loro valore agrario. (Grosseur et 
differentes positions sur Tepi des grains de mais en rapport avec 
leur valeur agricole). — Lltalia agrieola, 79, 1, 1942. 

Dans des observations repetees pendant cinq a as on a conf route et 
examine les giains gros, moyens ot petits et, en outre, les grains de 
la partie inferieure, moyenne et superieure de Tepi de mais. Dans les 
cultures provenant de ceux grains on a determine la hauteur moyenne 
des plantes, la hauteur moyenne de Tinsertion du piernier epi et le 
poids moyen des epis pour chaque piante. 

On n’a remarque aucune difference dans la valeur agricole des 
differents types de grains examines, et par consequent, il ne serable 
pas necessaire a regard de la prepamtion des stocks de semence de 
mais, de faire un choix des grains selon leur grosseiir et d’ecarter 
ceux qui sont situes au sommet ou a la base de Tepi. 

A. Crocioni 

A. Panella: Urnidita di costituzione e umidita di imbibizione nei loro 
rapporti con il peso a ettolitro del grano. (Humidite de constitution 
et humidite d’imbibition dans leurs rapports avec le poids a 
Fhectolitre du ble). — I/Italia agricola, 77, 12, 1940, 

Dans une precedente recherche on avait pris en consideration seute- 
ment I’humidite d’imbibition, c’est a dire celle qui est absorbee du 
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milieu exterieur; ici on considere rhumidite de constitution, qui est 
celle contenue dans les grains dans la periode de leur formation, et qui 
est en partie eliminee pendant la maturation. Les donnees obtenues 
dans cette recherche sont comparees avec cedes de la recherche pre- 
cedente. Les remarques ont ete repetecs sur cinq varietes; apres la 
recolte les determinations dii poids a I’hectolitre et de Thumidite furent 
repetees tons les deux iours jusqu’a ce que les grains eurent atteint 
un taux normal d’huinidite. 

Puisque le dessechement naturel des grains augmente en meme 
temps que diminue leur contenu d’humidite de constitution, il s’en suit 
que le poids a Thectolitre augmente progressivement. Mais si Ton 
compare les donnees de Tessai precedent, il en resulte que la diminu- 
tion de poids a Thectolitre, due a line plus haute teneur en eau de 
constitution, est notablement plus petite que la diminution du poids 
a rhectolitre due a la presence d'eau d’imbihition. On avance Thypo- 
these que cela est la consequence de I’accroissement de volume et de 
la forme des grains determines par Thumidite d’imbibition. 

Quand revaluation eommerciale du ble se base sur le poids a 
rhectolitre, ragr-iculteur aurait un profit a vendre le ble avec une 
notable humidite de constitution, tandis que cela no se verifie pas pour 
rhumidite d’imbihition. 

A. Crocioni. 


A. Panella: Influenza dei corpi estranei e deiriimidita sul peso a 
etlolitro del grano con riferimento alia sua valutazione commer- 
ciale. (Influence des corps etrangers et de rhumidite sur le poids 
a rhectolitre du ble en rapport a son evaluation eommerciale). — 
Nuovi Arinali dell’Agricoltura, XXI, 1941. 

On a tMudie rinfliience qne rhumidite et les impuretes exercent sur 
le poids a rhectolitre et sur revaluation eommerciale du hie. Sur trois 
types de ble caracterises par un poids different a rhectolitie (eleve, 
inoyen et has) on a compare des echantillons parfaitement purs et 
des echantillons avec des taux d’impiiretes de 1, 2, 3 ®/o. On a considere 
soit separement, soit en melange les diffeiontes impuretes, e’est a dire: 
grains de Ranuftcnlm itrvemis, frqits de Medicago tuberculata et de 
Medkago denticulata, grains d'Avena faiua, de Vinn, harbes d'epis de 
hie et, erifin, un melange de toutes les precedenles impuretes. A I’ex- 
ception de la Vida, toutes les precedentes impuretes determinent une 
diminution du poids a rhectolitre, et cela en plus grande mesure pour 
les blfe qui pesent beaucoup que pour ceux qui ont un has poids 
a rhectolitre; cette diminution augmente avec r augmentation du pour 
cent de r.impurete. La plus forte action deprimande est exercee par les 
graines de Eanummlus, et par les harbes des epis; la moindre par les 
grains d'Avena: les fruits de Medicago, et le melange des differentes 



90 


impur€te« ont line action moyenne. Les grains de Vida, au contrairo, 
font augmenler le poids du ble a Thectolitre en proportion de leur 
pourcent et en plus grande mesure danvS les bles legers que dans levS 
bles lourds. 

On a etiidie aussi Teffet des variations d’humidite causees dans 
les grains de ble par absorption de Fair ambiant aprCvS la maturation 
normale et la recolte. Sur quatre varietes differentes on a experimente 
avec des contenus d’hurnidite qui augmentent de 13 a 17 ®/o. II en est 
resulte qu’a mesuro que I’humidite augmente, le poids a Fhectolitre 
baisse sensiblement et progressivement. 

On a enfin remarque quo les opinions courantes a Fegard de 
revaluation cornmerciale du ble quant au contenu d’impuretes et 
d’humidite ne doivent pas idre considerees exactos. 

A. Crockmi. 

G. Rum): Prove di disinfestazione dei semi di cotone con acido clori- 
drico gasoso secco. (Essais de desinfection des grains de coton 
moyennant acido chlorbydrique gazeiix see). — TFItalia agricola, 
80, 5, 1948. 

On a voulu otudie la possibilite de desinfection des grains de coton 
a regard des larves do Plaiyedra gossypiella avec Facido chlorbydrique 
gazeux sec. On produisait cet acide en faisant reagir du chloniro de 
sodium (NaCl) et do Facide sulfurique (H2SO4) commercial de den- 
sity 58° — 59° Be. Les grains furenf mis dans uno cabino de desinfection 
sur des treillis faits de grille metallique vernie; pour cbaque mMre 
cube de la cabine on employa 3,500 kg do chlorure de sodium ot 4 kg 
d’acide sulfurique; le traitement out une dureo de six heures. 

Ce syst^me de desinfection permet aussi de debarasser les grains 
de coton du duvet adherant apres le passage aux machines egreneuses; 
Fepilation a beaucoup d’importanco parce que cola permet a la terro 
de bien adherer au tegument des grains au profit de la germination, 
et parce que cela rend plus facile Fusago des semoirs. 

Le traitement s’est montre tres efficace pour Fepilation des grains 
et pour la destruction des larves de Plaiyedra gossypiella, mais il est 
tres nuisible a la faculte germinative des grains qui a ete notablemenl 
diminuee. II ne convient done pas pour le materiel destine a la semenco. 

A. Crodoni, 

A, Crocioni: Germinazione a basse temperatura dei semi di piante olei- 
fere. (Germination a basse temperature des grains de plantes 
oleiferes). — L’ltalia agricola, 84, 1, 1947. 

Sur des grains de seize especes ou varietes de plantes oleiferes 
on a fait des remarques sur le comportement de la germination aux 
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bassos temperaliTi’es. Dans deux essais parallMes levS germoirs furent 
tenus dans le frigorifiqiie pendant 50 jours, aux temperatures, res- 
pectivoment, do 2 — 3°C et de 5 — 6® C et ensuite ils furent portes 
a la temperature ordinaire de 20^^ C pendant dix jours. Aux basses 
temperatures le sesame, Tarachide et le ricin u’ont pas germe du tout; 
les grains de deux premieres espk’os ont pourri, pendant que ceux du 
ricin sont rcvstes eii vie. Le soja n a pas germe a la plus basse tempe- 
rature tandis qu’a 5 — 6° il a germe dans la proportion du 56 Vo 
quoiqiie avec! une notable lenteur; les grains non germes ont pourri. 
La camclino, la moutarde blanche, le pavot, le madia et le tournesol 
ont germe eompletement, soit a la temperature de 5 — 6°, soit a cello 
de 2 — 3^. Le colza el la navetle ont germe seulement on partie aux 
susdites temperatures et ont complete leur processus goimiiiatif seule- 
nient quand ils ont ete successivernent portes a la temperature ordinaire 
de 20^. Lepidhim sativum a eu un comportement semblable, mais une 
partie des grains a perdu sa vitalite pendant son sejour dans le fri- 
gorituiue. La germination du lin a plus basse temperature a ete par- 
tielle, tandis qu’a 5 — O" elle a ete complete et rapide. 

A. Crocioni. 
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Rec. 91-5, p. 542-543. 

Calhoun, J. (2,224): Grey mould (Botrytis einerea) of flax. Nature 
153-3870, p. 25-26. Ref. (very short) Exp. Sta. Rec. 91-2, p. 165. 
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Constandfie (2.45): SU'eiil)j*and iti verband met de keuriiig. Med. Ned. 
Alg. Keuringsdienst v. laiidb.zaden en aardapp. pootg. 1-8, p. 60-61. 

Comil, L., PournineH, Y. et Ollivier, H. (1.322.26): Action de la col- 
chicine cii solution aqueuse, sur Tactivite germinative des graines 
de ble. C. R. Soc. biol. 138, No. 21/22. 

Coukos, C. J. (1.824.12): Seed dormancy and germination in some 
native grasses. Jourii. Am. Soc. Agron. 86-4, p. 337-345. Illustr. 
Ref. Exp. Sta. Re<*-. 91-5, p. 536. 

Crosier, W. F. (2.382.21): Control of stinking smut of wheat. Farm 
Res. 10-3, p. 8. 

Crosier, W. F. (2.832.31): Seed treatment of cereals in 1948. Farm 
Res. 10-2, p. 12. 

Crosier, IV. and Patrick, S. (3.15): Find mushroom spawn on spinach 
seed. Farm Res. 10-1, p. 10, 11. 

Cunningham, B. S. (2.332.83): Lima bean seed treatment on Long 
Island. Phytop. 34-9, p. 790-798. Illustr. Ref. Exp. Sta. Rec. 92-2, 
p. 225, 1945. 

David, R. (2.314): Sur les phenomenes biologiques provoques chez les 
cereales par la printanisation des sernenees. G. R. Soc. biol. 138, 
No. 21/22. 

Davis, B. H, and Haenseler, i\ M. (2.331.1): Tomato seed tieatment 
with new improved Ceresan dust. Phytop. 84-9, p. 847-848. Ref. 
Exp. Sta. Re(‘. 92-2, p. 226, 1945. 

Dobben, W. H, van (1.324.11): Kiemrijping en gevoeligheid voor schot 
bij granen. Med. iNed. Alg. Keuringsdienst v. landb.zaden en 
aardapp. pootg. 1-4, p. 28-29. 

Dobben, W. H, mn (2.112): Zaait de rogge vroeg. Maandbl. Landbouw- 
voorl.dienst Sept. -Dec., p. 548-552. 

Engler, K. and McNeal, X. (2.313): Artificial drying of combined rice. 
Agr. Engin. 25-10, p, 379-380. Illustr. Ref. Exp. Sta. Rec. 92-5, 
p. 711, 1945. 

Erickson, E, L. (3.2): The South Dakota seed blower. Ass. Off. Seed 
Anal. Proc. 35, p. 91-94. Illustr. Ref. (very short) Exp. Sta. Rec. 
93-6, p. 780, 1945. 

Everson, G, J,, Steenbock, H., Cederquist, D. C. and Parsons, H. T. 
(5.13): The effect of germination, the stage of maturity, and the 
variety upon the nutritive value of soybean protein. Journ. Nutr. 
27-3, p. 225-229. Ref. Exp. Sta. Rec. 92-3, p. 443, 1945, 

Farrar, M. D, (2.242): Insects attacking soybeans stored in Illinois. 
Soybean Digest 4-11, p. 32, 65. 

Franck, IV. J. (2.124): Bewaring van zaaizaad. Med. N. A. K. G. 2-4, 
p , 2-5, p. 22-24. 

Franck, W. J. (3.52) : Is contractteelt van radijszaad in ons land aanbe- 
velehswaard? Med. Landbouwvoorl.dienst Februari p. 226-229. 

Franck, W. J, (3.52): Overzicht over de resultaten van het controle- 
onderzoek op de afrekening der partijen contractteeltzaad gedu- 
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rende de laatsie iaren. 1 en II. Med. N. A. K. G. No. 9,/iO, p. 60-61 
and No. 11, p. 74-75. 

French, C. E., Berryman^ G. J?., Goorley^ J . T., Biirper, If. A., Hark- 
ness, D. M. and Thacker, E. J. (1.325.14): The production of vita- 
mins in germinated peas, soybeans, and other beans. Joiirn. Niitr. 
28-1, p. 63-70. Ref. Exp. 8ta. Rec. 92-3, p. 448, 1945. 

Froier, K. and Gmtafsmn^ A. (1.321.22): The influence of seed size 
and hulls on X-ray susceptibility in cereals. Hereditas 30-4, p. 
583-589. Ref. Exp. Sta. Rec. 93-2, p. 136, 1945. 

Gaakill, J. 0. and Krentzer, ir. A. (2.332.32): Treatment of segmented 
sugar-beet seed greatly reduces damping-off of seedlings. Colo. 

. Farm. Bull. 6-2, p. 12-13. Ref. Exp. Sta. Rec. 91-2, p. 167. 

Gordon, W. L. (2.214): The occurrence of Fusarium species in Canada. 
I. species of Fusarium isolated from farm samples of cereal seed 
in Manitoba. Canad. Journ. Res. 22-6, Sect. C, p. 282-286. Ref. 
Exp. Sta, Rec. 92-5, p. 667, 1945. 

Groves, J. W. and Skolko, A. J. (2.227). /Notes on seed-borne fungi. 

I. Stemphylium. Canad. Journ. Res. C., 22-4, p. 190-199. Illustr. 
Groves, J. W. and Skolko, A. J. (2.227): Notes on seed-borne fungi. 

II. Alternaria. Canad. Journ. Res. 22-5, Sect. C., p. 217-234. 
Illustr, Ref. Exp. Sta. Rec. 92-4, p. 516, 1945. 

Gustafsson, A. (1.324.12): The X-ray resistance of dormant seeds in 
some agricultural plants. Hereditas 30-1/2, p. 165-178 Illustr. Ref. 
Exp. Sta. Rec. 93-1, p. 26, 1945. 

Haan, H. de (3.53): Grepen uit de geschiedenis van onze zaaizaad- en 
pootgoedvoorziening. Med. Landbouwvoorl.dienst Aug., p. 529-533. 
Hanf, M. (1.328,4): Wege ziir Bekampfiing der ITnkrauler. Ver-suche 
liber das Keimen und Auflaufen unter verschiedenen Bedingungen 
im Boden. Fofsch.dienst 17-2, p. 96-98. 

Hansing, E. D. and Melchers, L. E. (2.332.21): Standard and new fun- 
gicides for the control of covered kernel smut of sorghum and 
their effect on stand. Phytop. 34-12, p. 1034-1036. Ref. (very short) 
Exp. Sta. Rec. 92-4, p. 525, 1945. 

Hare, W. W. and Walker, J. €. (2.222): Ascochyta diseases of canning 
pea. , Wisconsin Sta. Res. Bull. 150. 31 p. Illustr. Ref. Exp. Sta. 
Rec. 92-5, p. 670-671, 1945. 

Harter, L. L, and Zaumeyer, W. J. (2.222): A monographic study of 
bean diseases and ’methods for their control. U. S. Dept, Agr. 
Techn. Bull. 868. 160 p. Illustr. Ref. Exp. Sta. Rec. 91-6, p. 698. 
Harter, L. L. and Zaumeyer. W. J. (2.222): Bean diseases and their 
control. IT. S. Dept. Agr. Farmers’ Bull. 1692, rev. 29 p. Illustr. 
Hayes, H. K, .(2.44): Barley varieties registered, IX. Journ. Am. Soc. 
Agron. 36-5, p. 444. 

Heit, C. E. (1.327): Some seed production problems as seen in the la- 
boratory, Farm Res. 10-3, p. 2,18, Ref. Exp. Sta. Rec. 91-5, p. 544. 
Heuherger, J. W. and Manns, T. F. (1.322.26): Effect of organic and 
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inorganic seed treatments on rate of emergence, stand and yield 
of soybeans. Delaware Sta. Pam. 11, 3 p. 

Hofferhert (2.136): Die Samengewinrmng der Winterwicke. Mitt. f. 
Landw.sch. 59-1, p. 8. 

Hubbcling^ N. (2.222): Vatbaarheid van stamslaboonenrassen voor ziek- 
ten, welke met bet zaaizaad overgaan. Me-d. Inst. Veied. Tuinboiiw- 
gew. Wageningen No. 1. Meded. Insp. Tuinbonw en Tuinboiiw- 
onderwijs, Mei, p. 221-228. 

Iseley, T). (1.328.12): A study of conditions that affect the germination 
of Scirpus seeds. Cornell Sta. Mem. 257. 28 p. Tlliistr. Ref Exp. Sta- 
Rec. 92-4, p. 485-486, 1945. 

Jeniison, G. M. and Kornfian, C, F. (1.314): Lob lolly pine seed pro- 
duction and dispersal. Journ. Forestry 42-10, p. 734-741. Tlliistr. 
Ref Exp. Sta. Rec. 92-2, p. 214, 1945 

Johmon, A. G. Lenkel, F. 11^ and Haskell, R. J. (2.332.31): Treat seed 
grain. TT. S. Dept. Agr. Mix. Publ. 219, rev. 12 p. Illustr. 

Karper, R. E. (2.44): Registration of sorghum varieties. IV. Journ. 
Am. Soc Agron. 36-5, p. 453. 

Kneea, E. (1.325.14): A comparative study of the development of 
amylases in germinating cereals. Cereal Chem. 21-4, p. 304-314 
Ref. Exp. Sta. Rec. 92-5, p. 610, 1945 and 92-3, p. 347, 1945. 

Kofman, Jfi. (3.52): De contractteelt op schooning.sanalyse Med N. A. 
K. G. 2-1, p. 2-3. 

Koof, y, van (3.185): Onderzoek van raap.stelenzaad. Med. Dir. v d 
Tuiiibouw Juli, j). 294. 

Lai, K. B. (2.242): Insect pests of stored grain in the United Provin- 
ces and their control. Unit. Prov. Bull. 91. 9 p. Illustr. 

Lantprechf, H. (2.533): Genstudieii an Pisum sativum VI-VIIl VI. Wei- 
tere Ergebnis.se zur Vereibung der Wachslosigkeit VII. Tragant- 
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ditas 30-4, p. 613-620, w. Engl, abstr. Hereditas 30-4, p. 621-627, 
w. Engl, abstr. Hereditas 30-4, p. 627^630, w. Engl, abstr. Ref. 
Exp. Sta. Rec. 93-2, p. 138, 1945. 

Larmour, R. K., Sallans, H. R. and Craig, B. M, (2.416): Hygroscopic 
eguilibriuin of sunflowerseed, flax.seed and soybeans. Canad. Journ. 
Res. F. 22-1, p. 1-8. Illustr. Ref. (short) Exp. Sta. Rec. 91-6, p. 676. 

Larntour, B. K., Sallans, H. R, and Craig, B. M. (1.311): Respiration 
of whole and dehulled sunflowerseed and of flaxseed. Canad. Journ. 
Res. F. 1, p. 9-18. Illustr. Ref. (short) Exp. Sta. Res. 91-6, p. 676 

Lehmann, V. (2.132): Grassamenlmu und Diingung. Mitt, f Landw.sch. 
59-41, p, 901. 

Leukel, B. W. (2.123.2): An ounce of prevention-seed treatment of small 
grains prevents diseases, combats harmful fungi, increases crop 
yields. South. Seedsman 7-10, p. 14, 49, 53. Illustr. 

Livingston, J, E. and Kneen, E. (2.219): A rag-doll technique for the 
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inoculation of wheat wuth bunt (Tilletia Jevi«). Phytop. 34-1, p. 
124-128, Illustr. Ref. (shoi*t) Exp. Sta. Rec. 90-5, p, 645. 

Long, r. E. (2.124): Will building paper on the floor of a granary 
impart an odor to the grain? North Dakota Sta. Bimo. Bull. 6-4, 
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Manke, K. F. and Friend, W. H. (2.421.3): Emerald, new type of 
sweetclover. Seed World 56-3, p. 8. Ref. Exp. Sta. Rec. 92-1, 
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germinations de Ciattleya. Rev. horticole n. s. 29, No. 5. 

Martin, J. N. and Watt, J. R. (1.324.32): The strophiole and other seed 
structures associated with hardness in Melilotus alba L. and M. of- 
ficinalis, Willd, Iowa State Coll. Joum. Sci. 18-4, p. 457-469. 
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Morse, W. J, (2.44): Registration of varieties of soybeans. II. Journ. 
Am. Soc. Agron. 36-5, p. 458-460. 

M'unn, M. T, (3.53): Eliminate the element of chance in buying and 
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Munn, M. T. (3.53): Some seed lessons learned during the past year. 
Farm. Res. 10-1, p. 10. Ref. Exp. Sta. Rec. 90-5, p. 621. 

Muskett, A. E, and Colhoun, J, (2.331.3): The prevention of seed-borne 
diseases of flax by seed disinfection. II. Comparison of the dusting, 
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31-4, p. 295-300. Ref. Exp. Sta. Rec. 93-1, p. 44, 1945. 

NeUy, J. D. (1.321,6): Electrodialysis of seeds. Plant Physiol. 19-1, 
p. 19-32. Illustr. Ref. Exp. Sta. Rec. 91-4, p. 414. 

Neuhauss, A. (2.136): Haufige Fehler beim Anbau und der Ernte von 
»Susslupinen«. Mitt. f. Landw.sch. 59-14, p. 304-305. 

Nicolaisen, N. (2.136): Erfahrungen im Anbau und bei der Ernie von 
Pfliickerbsen. Mitt. f. Landw.sch. 59-11, p. 233-234. 3 Abb. 

Nihous, M. (1.322.26): Effects cytophysiologiques d'un traitement col- 
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Soc. biol. 138, No. 15/16. 

Nihous, M, (1.322.26): Sur Tinfluence toxique des solutions aqueuses 
de cplchicine sur la germination des graines de Pisum sativum 
(cultive). C. R. Soc. Biol, 138, No. 3-4. 

Oosthuizen, M. J. (2.242): Protection of stored grain by means of 
dusts. Farm in South Africa 19-219, p. 371-379. Illustr. Ref. Exp, 
Sta. Rec. 92-3, p. 397, 1945. 

Oxley, T. A. and Jones, J. D, (1.311): Apparent respiration of wheat 
grains and its relation to a fungal mycelium beneath the epidermis. . 
[Nature 154-3923, p. 826-827. 

Plantenziektenkundigen Dienst, Wageningen (2,211): Steenbrand in 
tarwe. Med. Ned. Alg. Keuringsdienst v. landb.zaden en aard, 
pootgoed 1-8, p. 61. 



129 


Portenfield, H. G. (2.111): A native grass seeder. Journ. Am. Soc. 

Agron. 36-7, p. 630-635. Illustr. Ref. Exp. Sta, Hec. 91-6, p. 752. 
Porter, K H. (3.182): Testing and quality of seeds for farm and garden. 
Iowa Sta. Res. Bull. 334, p. 493-586. Illustr. Ref. (short) Exp. 
Sta. Rec. 93-1, p. 38, 1945. 

Porter^ R. H, (3.182): Testing farm seed. Iowa Sta. Bull. P. 68, p. 

261-303. Ref, (very short) Exp. Sta. Rec. 92-6, p. 788, 1945. 

Prat, H, (1.324.5): Distinction d’un hydro-stade et examen deis moda- 
lites d’action des facteurs externes au coups de la germination. 
G. R. Soc. biol. 138, No. 17/18. 

Prat, H. et Calvet, E. (1.326.3): Application de la microcalorimetrie 
a Tanalyse des stades initiaux de la germination. C. R. Soc. biol. 
138, No. 17/18. 

Prat, H. et Calvet, E. (1.325.14): Variations de thermogenese provoquees 
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de la germination. G. R. Soc. biol. 138, No. 17/18. 

Quiffley, G. D. (1.328.11): Germination differences of wheat utilized in 
a study of pullet disease. Poultry Sci. 23-6, p. 547-548, and The 
effect of wheat upon the incidence of pullet disease or blue comb. 
Poultry Sci. 23-5, p. 386-391. Illustr. Ref. Exp. Sta. Rec. 92-2, 
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Reeve, P. A. and Buschlen, M. J. (2.314): Improved techniques of seg- 
menting and planting sugar-beet seed. Michigan Sta. Quart. Bull. 
26-3, p. 215-226. Illustr. Ref. Exp. Sta. Rec. 91-3, p. 283. 
Reichert, /., Minz, G, and Palti, J, (2.332.21): Trials for the control of 
covered smut of barley by seed dressings. Palestine Journ. Bot. 4-2, 
R. Ser., p. 171-174. 

Remy (2.136): Zottelwickenbau zur Samengewinnung. Mitt. f. Landw.- 
sch. 59-38, p. 837-838. 

Renius, W. (2.133): Warum Ausweitung des Klee- und Grassamenbaus? 
Mitt. f. Landw.sch. 59-5, p. 83-85. 

Rosenkram, D. B. (1.6): Slash pine produces viable seed north of its 
natuml range. Journ. For. 42-9, p. 685. Ref. (very short) Exp. 
Sta. Rec. 92-1, p. 59, 1945. 

Rudolph, B. A. and Harrison, G, J. (2.227): The importance of cotton 
seed in the dissemination of Verticillium wilt in California. Phytop. 
34-10, p. 849-860. Illustr. Ref. Exp. Sta. Rec. 92-2, p. 221-222, 
1946. 

So (3.53): De zaaizaad- en pootgoedvoorziening. Med. Ned. Alg. Keu- 
ringsdienst v. landb.zaden en aardapp. pootg. 1-5, p. 36. 

So (3.53): Samenvoegen van parti jen zaaizaad. Med. Ned. Alg. Keu- 
ringsdienst v. landb.zaden en aardapp, pootg. 1-2, 12-13. 

Sachs, E. (2.114): Die Saatstarke der Wiesenrispe in Wiesenmischuii- 
gen. Mitt. f. Landw.sch. 59-20, p. 449-450. 

Sallans, H. R., Sinclair, G. D. and Larmour, R. K, (2.124): The spon- 
taneous heating of flaxseed and sunflower seed stored under adia- 
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batic conditions. Canad. Journ. Res. 22-6, Sect. F. p. 181-190. 
Illustr. Rof. Exp, Sia. Rec. 92-4, p. 502, 1945. 

Schwendiman, J. L. and Mullen^ L. A, (1.321.94): Effects of processing 
on germinative capacity of seed of tall oalgrass, Arrhenatherum 
elatins (L.) Mert. and Koch. Journ. Am. Soc. Agron. 36-9, p. 
783-784. Ref. Exp. Sta. Rec. 92-3, p. 364, 1945. 

Sircar, S. M, (2.314): Vernalization of rice by short days. Nature 
153-3882, p. 378. Illustr. Ref. (very short) Exp. Sta, Rec. 91-5, 
p. 520. 

Smith, C. L. and Lomtalot, A. J. (2.122); Effects of harvest date and 
curing on the composition and palatability of pecan nuts. Journ. 
Agr. Res. 68-11, p. 395-403. Ref. Exp. Sta. Rec. 91-4, p. 419. 

Smith, D. C, (1.251): Pollination and st^d formation in grasses. Journ. 
Agr. Res. 68-2, p. 79-95. Ref. Exp. Sta. Rec. 90-6, p. 748-849. 

Smith, L, G. (2.243): Insects affecting vegetable seed crops in the 
Western states, Journ. Econ. Ent. 37-3, p. 362-370. Ref. Exp. Sta. 
Rec. 92-1, p. 86-87, 1945. 

Snijder, W. C. and Baker ^ K. F. (2.225): Little disease found in Cali- 
fornia cabbage seed. Seed World 55-9, p. 41-42. 

So (2.412.2): Lassen sich Saalmaiskolbeii vor Erfrieren schiitzen? Mitt, 
f. Landw.sch. 59-44, p. 982. 

Spennemann, F. (2.314): Die Saatgutversorgung zur Aussaat 1944. Mitt, 
f. Landw.sch. 59-16, p. 356-358. 

Spurr^ S. H. (1.84): Effect of seed weight and seed origin on the early 
development of eastern white pine. Journ. Arnold Arboretum 25-4, 
p. 467-480. Illustr. Ref. Exp. Sta. Rec. 92-2, p. 214, 1945. 

Stanka, Jf?. (2.134): Erfahrungen im Luzernesamenbau. Mitt. f. Landw.- 
sch. 59-36, p. 798-799. 

Stanton, T. R. (2.44): Registration of varieties and strains of oats, XIII. 
Journ. Am. Soc. Agron. 36-5, p. 445-446. 

Stoutemeyer, V. T., Close, A. W, and Hope, C. (1.326.22): Sphagnum 
moss for seed germination. U. S. Dept. Agr. Leaflet 243. 6 p. 
Illustr. Ref. (short) Exp. Sta. Rec. 92-5, p. 654, 1945. 

Tervei, /. W. (2.412.2): The relation of seed quality to the development 
of siput in oats. Phytop. 34-1, p. 106-115. Ref. Exp. Sta. Rec. 
90-5, p. 645. 

Thompson, A. H, and Mahoney, C. H. (3.161): Some ascorbic acid and 
moisture determinations on fresh'and dehydrated lima beans. Am. 
Soc. Hort. Sci. Proc. 44, p. 448-452. Ref. Exp. Sta. Rec. 93-6, 
p. 808-809, 1945. 

Thompson, R. C. (1.322.27): Germination of lettuce seed at high tem- 
perature stimulated by thiourea. Science 100-2589, p, 131. Ref. 
Exp. Sta. Rec. 92-1, p. 54, 1945. 

Thompson, R, C. and Horn, N, L, (1.322.27): Germination of lettuce 
seed at high temperature (25 to 35 degree C.) stimulated by 
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thiourea. Am. Soc. Hort. Sci. Proc. 45, p. 431-439. Ref. Exp. Sta. 
Rec. 93-5, p. 580, 1945. 

Thornton, N, C. (1.322.4): Carbon dioxide storage. XII. Germination 
of seeds in the presence of carbon dioxide. Gontr. Boyce Thomps. 
Inst. 13-7, p. 355-360. Ref. Exp. Sta. Rec. 92-2, p. 207, 1945. 
Tiemann und Kaempffer, E. (2.132): Weitere Erfahrungen mit dem 
Anbau von Hirsen. Mitt. f. Landw.sch. 59-23, p. 504-506. 

Tolman, B. and Stout, M, (1.321.94): Sheared sugar beet seed with spe- 
cial reference to normal and abnormal germination. Journ. Am. 
Soc. Agron. 36-9, p. 749-759. Illustr. Ref. Exp. Sta. Rec. 92-3, 
p. 365-366, 1945. 

Tukey, H. B. (1.326.1): The excised -embryo method of testing the ger- 
minability of fruit seed with particular reference to poach seed. 
Am. Soc. Hort. Sci. Proc. 45, p. 211-219. Illustr*. Ref. (short) Exp. 
Sta. Rec. 93-4, p. 440, 1945. 

Vaughan, E. K. (2.332.13): The use of ethyl mercury phosphate foil 
treating tomato seed in New Jersey. Phytop. 34-2, p. 175-184. 
Ref. Exp. Sta. Rec. 90-6, p. 784. 

Vilm^orin, R. de (1.324.21): Note sur la conservation do la faculte goi’- 
minative d’Abies pectinata. G. R. Ac. Agr. France 37, No. 17. 
Vogt, E. (1.328.13): Anbauverfahren beim Zottelwickensamenbau. Mitt, 
f. Lauidw.sch. 59-1, p. 7. 

Weibel, R. 0, (2.332.33): Effect of seed treatment on castor beans. 

Journ. Am. Soc. Agron 36-11, p. 953-954. Illustr. 

Wentra, H, (2.134): Enige bijzondei-heden over de bewStuiving en zaad- 
zetting van i*oode klaver (Trifolium pratense). Med. Landbouw- 
voorl.dienst Mei, p. 368-374. 

Wiant, D, E. and Sheldon, W. H. (2.124): The Michigan vertical cup- 
type elevator for small grain and shelled corn. Michigan Sta. Girc. 
193. 32 p. Illustr. Ref. Exp. Sta Rec. 92-8, p. 422, 1945. 

Willard, C. J. (3.142): »Oklahoma Grimm« proved a fiuud by tests at 
Golumbus. Ohio Sta. Bimo. Bull. 231, p. 259-260. 

Wilson, J. K. (1.821.45): Immersing seeds of species of Robinia in 
boiling water hastens germination. Journ. For. 42-6, p. 453-454. 
Ref. (very short) Exp. Sta. Rec. 92-1, p. 59, 1945. 

Wind, J. en Zijlsira, K. (2.413): Oogsttijd en kleur van koolzaad. Med. 

Landbouwvoorl.dienst Januari, p. 157-162. 

Work, P. (1.321.94): Effect of shearing on peiJormance of beet seed. 

Am. Soc. Hort. Sci. Proc. 45, p. 418-420. 

Work, P. (1.321.94): Shearing beet seed helps canning crop. Food 
packer 25-12, p. 45-46. Illustr. Ref. (short) Exp. Sta. Rec. 92-6, 
p. 788, 1945. 

Wright, D. W, (2.242): Mercury as a control for stored grain pests. 
Bull. Ent. Res. 35-2, p. 143-160. Illustr. Ref. Exp. Sta. Rec. 92-2, 
p. 247-248, 1945. 


9 * 



133 


1945. 

Aherg, E, (2.217): Effect of verixalization on the development of stripe 
in barley. Phytop. 35-5, p. 367-368. Ref. (short) Exp. Sta. Rec. 
93-3, p. 296. 

Alabouvette, L. et Rautou, S. (2.516): Selection et production des se- 
mences de toumesol. G. R. Ac. Agaric. France 31, No. 3. 

Arny A. C. (2.44): Registration of improved flax varieties. III. Journ. 
Am. Soc, Agron. 37-8, p. 646-648. 

Banga^ 0. (2.412.5): Onderzoek naar de cultuurwaarde van eenige 
nieuvre tuinboonenrassen. Med. No. 2 Inst. Vered. Tuinbouwgew. 
Wageningen. 28 p. 

BarronSy K. C. and McLean, D. M. (1.321.41): A study of the causes 
of low germination of radish seed crops. Michigan Sta. Quart. 
Bull. 27-4, p. 398-408. Ref. Exp. Sta. Rec. 94-1, p. 58, 1946. 
Barton, L. V. (1.324.24): A note on the viability of seeds of maga 
(Montezuma speciosissima). Gontr. Boyce Thomps. Inst. 13-9, p. 
423-426. Ref. Exp. Sta. Rec. 93-2, p. 155. 

Barton, L. V. (1.324.4): Respiration and germination studies of seeds 
in moist storage. Ann. N. Y. Ac. Sci. 46, Art. 4, p. 185-208. Illustr. 
Ref. Exp. Sta. Rec. 94-1, p. 38-39, 1946. 

Barton, L. V. (1.324,21): Viability of seeds of Fraxinus after storage. 

Gontr. Boyce Thomps. Inst. 13-9, p. 427-432. Illustr. 

Brison, F. R, (2.124): The storage of shelled pecans. Texas Sta. Bull. 

667. 16 p. Ref. Exp. Sta. Rec. 94-1, p. 8, 1946. 

Burton, G. W. (2.422.2): Dallis grass seed sources. Journ. Am. Soc. 

Agron. 37-6, p. 458-468. Ref. Exp. Sta. Rec. 93-5, p. 572. 

Caffrey, M. (3.121): The identification of varieties of bread wheat (Tri- 
ticum vulgare). Journ. Girc. Dept. Agr. 42-1, p. 6-19. 

Clark, J. A, (2.44) f Registration of improved wheat varieties. XVIT. 

Journ. Am, Soc, Agron. 37-4, p. 314-318. 

Calhoun, J. (2.331.3): The prevention of seed-borne diseases of flax. 
III. The dusting, short wet, and fixation methods of seed dis- 
infection in relation to storage of the seed. Ann. Appl. Biol. 32-1, 
p, 34-37. Illustr. Ref. Exp. Sta. Rec. 93-4, p. 449-450. 

Common, R, H, (5.18): The composition and digestibility of northern 
Irish ryegrass seed and ryegrass seed cleanings. Journ. Agr. Sci. 
35-1, p. 56-63. 

Carkill, L, and Rose, R, E. (2.221): Observations on susceptibility of 
perennial ryegrass to blindseed disease. New Zeal. Journ. Sci. a. 
Techn. 27-1, Sect. A., p. 14-18. Illustr. Ref. (very short) Exp. Sta. 
Rec. 94-1, p. 72, 1946. 

Cox, L, 0,, Hunger, H, M, and Smith, E, A, (1.324.23): A germination 
inhibitor in the seed coats of certain varieties of cabbage. Plant 
Physiol. 20-2, p. 289-294. Ref. Exp. Sta, Rec. 93-3, p. 286. 
Davidson^ J. (1.324.12): Total and free amylase content of dormant 
cereals and related seeds. Journ. Agr. Res. 70-6, p. 175-200. Ref, 
Exp. Sta. Rec. 93-2, p. 113-114. 



133 


Davis, J. F. (2.123»6): The effect of some environmental factors on the 
set of pods and yield of white pea beans. Joum, Agr. Res. 70-7, 
p. 237-249. 1 fig. Ref. Exp. Sta. Rec. 93-2, p. 150. 

Day, H. G. and Levin, E. (5.18): The nutritional value of sunflower 
seed meal. Science 101-2626, p. 438-439. Ref. Exp. Sta. Rec. 93-3, 
p. 365. 

Drake, K M. (1.251): The development of viable seed in yellow star 
thistle plants under various conditions. Calif. Dept. Agr. Bull. 34-2, 
p. 89-91. Ref. (short) Exp. Sta. Rec. 93-6, p. 713. 

Euler, E, von und Perje, A. M, (1.325.3): Wirl^ungen von Vitaminen 
und Antivitaminen auf Samenkeimung und Mitose. Arkiv Kemi 
Min. och Geol. 20 A. No. 1, Art. 2, p. 1-17. Ref. Exp. Sta. Rec. 
94-4, p. 445, 1946. 

Fink, D, S. and Musgrave, R. B. (2.134): Ladino clover seed production. 

Farm Res. 11-1, p. 17-18. Iliustr. Ref. Exp. Sta. Rec. 92-6, p. 786. 
Forsyth, D. D. and Vogel, 0. A. (1.321.91): Effect of seedcoat injuries 
during threshing on emergence of flax seedlings. Journ. Am. Soc. 
Agron. 37-5, p. 387-393. 

Fredou, Ch. (2.313): La preparation des graines de resineux Un nou- 
veau modele de secherie. Rev. eaux et forets 83, No. 11. 

Fron, G. (2.211): Sur la maladie de la carie du ble. Rev. agriculteurs 
de France 109, No. 9, 

Grandfield, C. 0, (2.134): Alfalfa seed production as affected by organic 
reserves, air temperature, humidity and soil moisture. Journ. Agr. 
Res. 70-4, p. 123-132. Iliustr. Ref. Exp. Sta. Rec. 93-1, p. 34. 
Groves, J, W. and Skolko, A. J. (2.227): Notes on seed-borne fungi. 
III. Curvularia. Ganad. Journ. Res. 23-3, Sect. G. p. 94-104. Iliustr. 
Ref. Exp. Sta. Rec. 93-6, p. 725. 

Hayes, H, K. (2.44): Barley varieties registered. X. Journ. Am. Soc. 
Agron. 37-8, p. 645. 

Heit, C, E, (1.321.43): New Zealand spinach needs no soaking. Farm 
Res. 11-2, p. 10. 

Hewitt, E. J. (2.222): >'Marsh spot* in beans. Nature 155-3923, p. 22-23. 
Iliustr. 

HoUowell, E. A. (2.44): Registration of varieties and strains of alfalfa I. 

Journ. Am. Soc. Agron. 37-8, p. 649-652. 

HoUowell, E. A, (2.44): Registration of varieties and strains of grasses. 

I. Journ. Am. Soc. Agron. 37-8, p. 653-654. 

Koot, Y. van (3.185): Onderzoek van raapstelenzaad. Med. N. A. K. G. 
3-3, p. 13-14 and 3-4, p. 19-20. 

Leach, L, D. and Smith, P. G, (1.84): Effect of seed treatment on 
protection, rate of emergence, and growth of garden peas. Phytop. 
35-3, p. 191-206. Iliustr. Ref. Exp. Sta. Rec. 93-1, p. 46. 

Le Barron, R. K, and Roe, E. 1. (2.313): Hastening the extraction of 
jack pine seeds. Joum. For. 43-11, p. 820-821. Ref. (very shorF' 
Exp. Sta, Rec. 94-4, p. 481, 1946. 



134 


Lehman^ S, G. (2.332.33) ; Treat cotton seed. Re«. a. Farming 3, Progr, 
Rep. 3, p. 5. Illustr. Ref. (short) Exp. Sta. Rec. 93-4, p. 449, 
Leukel, R. W. and Livingston^ J. E, (2.331,4): Smut control in sorghum 
and effect of dust fungicides and storage on emergence. Phytop. 
35-8, p. 645-653. Ref. Exp. Sta. Rec. 93-6, p. 728-729. 

Lieberman, F, V, (2.332.4): New insecticides for control of alfalfa- 
seed insects. Farm and Home Sci. 6-3, p. 3-4. Illustr. 

Longwell, J. H, (5.111): Effect of storage on the feed value of hard 
red spring wheat. North Dakota Sta. Bimo. Bull. 7-6, p. 3-5. Ref. 
Exp. Sta, Rec. 94-1, p. 97, 1946. 

Loo, T. L. and Tang, Y. IV. (1.322.27): Growth stimulation by manganese 
sulphate, indole-3-acetic acid, and colchicine in the seed germin- 
ation and early growth of several cultivated plants. Am. Journ. 
Bot. 32-3, p. 106-114. Ref. Exp. Sta. Rec. 93-3, p. 259. 

Lynes, F, F. (2.32): Polyploidy in wsugar beets induced by storage of 
treated seed. Journ. Am. Soc. Agron. 37-5, p. 402-404. 

Martin, J. M. (1.328.13): Germination studies of sweet clover seed. 
Iowa State Coll. Journ, Sci. 19-4, p. 289-300. Illustr. Ref. Exp. Sta. 
Rec. 94-4, p. 468, 1946. 

McCulley, R. D. (1.321.14): Germination of longleaf pine seed at high 
and low temperatures. Journ. For. 43-6, p. 451-452. 

McKay, R, and Lotighnane, J, B. (2.214): Observations on Gibberella 
saubinetii (Mont.) Sacc. on cereals in Ireland in 1943 and 1944. 
Roy-Dublin Soc. Sci. Proc. n. s. 24-1/5, p. 9-18. Illustr. Ref. Exp. 
Sta. Rec. 94-4, p. 485, 1946, 

Mead, H. W. (3.15): A biological method of detecting the presence of 
fungicides on seeds, Sci. Agr. 25-7, p. 458-460. Illustr. Ref. (short) 
Exp. Sta. Rec. 93-4, p. 456-457. 

Milner, M, and Geddes, W. F, (2.124): Grain storage studies. I. II. 
Cereal Ghem. 22-6, p. 477-501. Illustr. Ref. Exp. Sta. Rec. 94-4, 
p, 464-465, 1946. 

Munn, M. T. (1.326.5): Germination tests and field results. Farm Res. 
11-4, p. 15. 

Munn, M. T. (3.55): Labeling vegetable seed stocks for germination. 
Farm Res. 11-2, p. 13-14. Ref. (very short) Exp. Sta. Rec. 93-2, 
p. 150. 

Newhall, A. G. (2.331.1): Pelleting onion seed with fungicides. Farm 
Res. 11-1, p. 18-20. Illustr. Ref. Exp. Sta. Rec. 92-6, p. 801-802. 
Nutile, G, E. (1.324.12): Inducing dormancy in lettuce seed with couma- 
rin. PI. Physiol. 20-3, p. 433-442. Illustr. Ref. Exp. Sta. Rec. 93-0, 
p. 715. Ref. Ann. Agron. 15-4, p. 576. 

Prat, H, et Calvet, E, (1.321.94): Influence de la deshydratation 
prcalable des graines isur la thermogen^se de germination. G. R. Ac. 
Sci. 220, No. 7. 

Pfat, H. et Calvet, E, (1.321.94): Sur le degagement de chaleur manifeste 
au cours des premiers stades de Thydratation des graines. C. R- 
Ac. Sci. 220, No. 3. 



136 


Righter, F. I, (2.411.5): Pinus. The relationship of seed size and 
seedling size to inherent vigor. Journ. For. 43-2, p. 131-137. Illustr. 
Ref. (short) Exp. Sta, Rec. 93-1, p. 29. 

Rose, R. E, (2.221): A technique for the artificial inoculation of peren- 
nial rye-grass by the blind seed organism. New Zeal. Journ. Sci. a. 
Techn. 27-1, Sect. A., p. 18-22, Illustr. 

Stanton, T. R. (2.44): Registration of varieties and strains of oats. XIV. 

Journ. Am. Soc. Agron. 37-8, p. 643-644. 

Taylor, R. E. and Dillon Weston. W. A. R. (2.332.24): Seed disinfection. 

VI. Stripe smut of rye. Journ. Agr. Sci. 35-2, p. 116-118. 

Tvrvet, I. W. (1.323.1): The influence of fungi on storage, on seed 
viability, and seedling vigor of soybeans. Phytop. 35-1, p. 3-15. 
niustr. Ref. Exp. £ta. Rec. 92-5, p. 669. 

Tkorntofi, N. C. (1.324.12): Importance of oxygen supply in secondaiT 
dormancy and its relation to the inhibiting mechanism regulating 
dormancy. Gontr. Boyce Thomps. Inst. 13-10, p. 487-500. Ref. Exp. 
Sta. Rec. 93-6, p. 693. 

Tukey. H. B. and Carlson, R, F. (1.324.12): Breaking the dormancy of 
peach seed by treatment with thiourea. PI. Physiol. 20-4, p. 505-516. 
Illustr. Ref. Exp. Sta. Rec. 94-4, p. 474-475, 1946. Ref. Ann. 
Agron. 16-2, p. 196, 1946. 

Wain, R. L. and Wilkinson, E. H. (1.322.22): Studies with copper 
fungicides. VII. The solution of copper from dressings on the pea 
seed. VIII. The penetration of copper into germinating peas. Ann 
Appl. Biol. 32-3, p. 240-243 and p. 243-247. Ref. Exp. Sta. Rec. 
94-4, p. 484, 1946. 

WesUrn, J. H. (2.227): Seed-borne fungi. Nature 155-3924, p. 36-37. 
Wiebosch, W. A. (2.314): Koelbehandeling van zaden (Jarowisatie). 

Meded. Dir. Tuinbouw Oct., p. 127-132. Illustr. 

Wilkinson, R. E. and Kent, G. C, (2.212): Some factors determining 
the infection of com by Ustilago zeae (Beckm.) Unger. Iowa State 
Coll. Journ. Sci. 19-4, p. 401-413. Illustr. Ref. Exp. Sta. Rec. 94-4, 
p. 486, 1946. 

Wright, J. W. (2.411.5): Influence of size and poilion of cone on seed 
weight in eastern white pine. Jouni. For. 43-11, p. 817-819. Ref. 
Exp. Sta. Rec. 94-4, p. 481, 1946. 

1946 . 

Lansade, M. (2.456): Essais de lutte contre la carie du ble. G. R. Ac. 
Agr. Franco 32, No. 2. 

Lhoste, J. (2.332.11): Les inconvenients du formol dans le traitement 
des semences. C, R. Ac. Agric. Fiance 32, No. 3. 

Nicolas, G. (2.242): De Tefficacite du tetrachlorure de carbone dans la 
lutte centre les insectes destructeurs des graines. G. R. Ac. Agric. 
France 32, No. 4. 




Tol. 14 


1941 


CoHptes rindus ie I’issociatioii iDternattooale 
d'Essals de Semeaces. 

Proceediiis of the International Seed 
Testini Association. 

Hittoilnngen dor Intemationalen Ycreiniiping 
fdr Sameikontrolle. 


Editt par {'Association Internationale d’Essais de Semences. 
Copenhague, V. 



Frederiksberg Bogtrykkeri. 

G>peBlugue, Ojuiemark* 



Volume 14. 

INDEX 


No. 1. Page 

W. J. Franck and K. Sjelhy: The Activities of the International Seed 
Testing Association from the 1st January 1940 — 31st December 1947 1 

Chr. Stahl: Professor Hernfrid Witte, Ph. D 8 

P. A. Linehan: Professor S. P. Mercer, 0. B. E., B. Sc., N. D. A 11 

H. A. Lafferiy: Seed Testing Developments in Ireland 14 

Arne Kja*r: Germination of Buried and Dry Stored Seeds. II. 1934—1944 19 

Anna E. Decker and L. P. Reitz: Germination Tests with Flax Stored at 
Different Moisture and Temperature Levels 27 

Amy Myers: »Hollow neart«: An Abnormal Condition of the Cotyledons 
of Pisum sativum L 35 

K. Leendertz: The Determination of Moisture in Seeds 38 

Mihailo Krstitch: Un Nouveau Modele de Gerrnoir Approprie aux Semen- 
ces Forestieres 47 

E. Trotzig: A Modern Seed Testing Station. The Linkoping Station, Swe- 
den, in its New Home 51 

Comptes-rendus de livres, Resumes — Book-Reviews, Abstracts — Biicher- 
besprechungen, Referate 58 

Ouvrages parus — Recent Literature — Neue Literatur 92 

No. 2. 

P. Voisenat: A la Memoire du Professeur Leon Bussard 137 

H. A. Lafferiy: George Herbert Pethybridge. 0. B. E., B. Sc., Ph. D. ... 142 

P. Sonne Frederiksen: Germination of Fibre Flax Seed Injured by 
Threshing 144 



Page 


J. Kovacevic: Floristische und samenkundliche Angaben iiber Helminthia 


echioides Gaertn. in Jugoslavian 170 

J, Kovacevic: Die Lokalitaten von Ambrosia artemisiifolia L. in Jugo- 
slavian 180 

Mary Noble: Sclerotinia spermophila and Other Seed-borne Fungi on 
Clover 182 

Gudrun Johansen: Infection Experiments with Ascochyta imperfecta on 
Trefoil (Uedicago lupulina) 187 

M. Plant d& Ch. Gabrielit-Gelmond: Determination of the Viability of Seeds 
of Some Vegetable and Field Crops by Means of Sodium Selenite 190 

Grosbiisck: Zur Bestimmung der Cuscutasamen 212 

W. Schuphan: Neue Wege zur Sorten- und Artendiagnostik in der Sarrien- 
pnifimg durch spektralphotometrische Methoden 215 


Resumes des textes de lois et de reglements relatifs aux semenceKS, en 
vigueur dans les differents pays — Summaries of Seed Laws and 
Regulations in force in various countries — Ziisaminenfassungen von 


Samengesetzen und -Verordnungen versehiedener Lander 221) 

Comptes-rendus de livres, resumes — Book-reviews, Abstracts — - Biicber- 
besprechungen. Referate 234 

Avis — Communications — Mitteilungen 242 
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A la M4moire du Professeur Lton Bussard. 



Le 23 mars 1943 s’eteignait, apres quelques jours de raala- 
die, dans sa 78eme annee, le Professeur Leon Bussard, Direc- 
teur honoraire de la Station d’essais de semences de Paris. 
Peu de nos collegpxes ont pu etre informes alors du deuil qui 
venait de frapper I’Association internationale, si douloureuse- 
ment eprouvee deja, dequis le commencement de la guerre, par 
la disparition de I’excellent Dr. Gentner. C’est un pieux devoir 
pour nous qui, pendant plus de six ans, avons ete son colla- 
borateur immediat, d’evoquer succinctement la memoire du 
Professeur Bussard, dont la longue carriers fut presqu’unique- 
ment consacree au controls des semences, et qui n’a cesse 
d’etre, depuis sa fondation, un des principaux aniniateurs de 
I’Association internationale d’essais de semences. 

Le Professeur Bussard naquit k Besangon le 6 aoUt 1865 
et il resta toujours tres attache k sa Franche-Comte natale. 
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dont il parlait volontiers. 11 perdit son p6re de tr^s bonne 
heure et, aine de six enfants, il connut, tr6s jeune encore, les 
soucis et les charges d’un veritable chef de famille. Apr6s de 
solides Etudes a Paris, an lycee Charlemagne et un stage a 
I’ecole d’agriculture de Grand Jouan (qui devait devenir I’^cole 
nationale d’agriculture de Rennes), il entra & I’lnstitut agro- 
nomique d’ou il sortit cinquieme en 1886. Bientdt, attir6 par 
les questions scientifiques, il faisait ses d6buts comme stagiaire 
au laboratoire de botanique de I’lnstitut agronomique, sous la 
direction du Professeur Vesque. Trois ans auparavant, M. 
Sehribaux venait d’y creer la premiere 6bauche de la Station 
d’essais de semences de Paris. C’etait alors un service bien 
modeste, install^ dans deux pieces de la ferme exp^rimentale 
de Joinville-le-Pont, dont les champs d’essais se trouvaient si 
proximite du champ de courses actuel de Vincennes. Succes- 
sivement pr6parateur en 1887, chef de travaux en 1890, sous- 
directeur en 1904, directeur-adjoint en 1915, et enfin, en 1930, 
directeur de la Station d’essais de semences, M. Bussard a pris 
une part tr&s importante au d6veloppement et h la prosp^rit^ 
de cette derniere. Il y fut, pendant plus de quarante annees, 
I’adioint, le bras droit, du Professeur Sehribaux, auquel sa 
parfaite connaissance des questions techniques et administra- 
tives, sa prudence, son tact dans ses rapports avec les marchands 
grainiers apportserent une aide infiniment pr6cieuse. Cette 
longue et ^troite collaboration de deux hommes 6galement at- 
taches k I’oeuvre commune, encore que curieusement dissem- 
blables par leur physique comme par leur caractere, mais que 
n’altera jamais le moindre dissentiment, contribua grandement 
a ameliorer la qualite des semences commercialisees en France 
et a developper. a I’etranger, I’autorite de la Station d’essais 
de Paris, malgr^ I’indigence des moyens de travail dont, heias! 
elle a toujours souffert. 

Par sa droiture, sa haute conscience professionnelle, sa 
competence, ses nombreux travaux, I’amenite de son caractfere, 
le Professeur Bussard jouLssait d’une grande estime, tant 
aupres de ses coliegues des autres stations ou laboratoires 
agronomiques, qu’aupres des negociants en semences et dans 
les milieux agricoles. Sa valeur etait egalement reconnue hors 
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de Franco. II etait membre de la Societe centrale d’agriculture 
portugaise, ainsi quo de I’lnstitut national de botanique agri- 
cole de Cambridge, litre confer^ a un petit nombre seulement 
d’^trangers. II avait d’ailleurs et6 charge de plusieurs missions 
d’etudes a I’^tranger. en particulier au Danemark, en Suede, 
en Hollande, en Angleterre, pour se documentor sur la tech- 
nique de I’am^lioration das plantes et le controle des semences 
agricoles ou horticolas. II fut aussi, avec antorite a Copen- 
hague en 1921, Cambridge et a Londres en 1924, a Rome 
en 1928, h Wageningen en 1931, le representant de la France 
aux Congrfes internationaux d’essais de semences, et nous 
n’avons pas oublie ces paroles de bienvenue qu’a la seance 
d’ouverture du Congres de Wageningen, le Vice-President de 
I’Assoeiation lui adressa tout particulierement >C’est avec une 
grande joie que je revois de nouveau mon Cher Collcgue, Mon- 
sieur le Professeur Bussard. Je crois que nous avons pris la 
bonne habitude de nous revoir une fois par an. Une. annee 
ecoulee sans avoir rencontre notre Collogue Bussard me semble 
une ann^e perdue«. Ces mots si simples, mais que Ton sent 
dictes par le coeur, expriment eloquemment la vive sympathie 
qu’inspirait M. Bussard. Du reste, tons ceux de nos collegues 
qui I’ont connu, n’ont pas oublie son front haut, tres degage, 
son ^pais-Se moustache blanche et surtout ses yeux clairs, si 
bleus, qui semblaient regarder au loin. Une certaine fixite des 
traits faisait paraitre sa physionomie assez froide, austere. Le 
timbre de sa voix etait grave, lui aiissi. D’ailleurs, meme quand 
il souriait (rarement il lui arrivait de rire), son visage gardait 
quelque impassibilite. Et cejjendant, sous cette froideur, on de- 
vinait de la bont6 et une grande timidite. De fait, on famille 
ou dans I’intimit^, il apparaissait tout autre que dans le ser- 
vice. 11 cachait mtoie une ame de poete — qui I’eut cru? — et 
il a laisse un cahier de poesies dont certaines, comme celle 
qu’il a dedi6e a un fils mort a trente ans, temoignent d’une 
^mouvante sensibilite. 

M. Bussard etait ^galement professeur a I’Ecole nationale 
d’horticulture de Versailles, depuis 1892, et maitre de con- 
ferences a rinstitut national agronomique. Pendant pr6s de 
quarante annees il a occupy les chaires de culture potagere et 
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d’arboriculture fruitiere dans ces deux 6tablissements d’enseig- 
nenient sup6rieur. 

Ses travaux et ses publications sont nombreux et portent 
sur des questions extr^mement diverses. Nous ne saurions les 
^numerer tous ici. Citons seulement, entre autres, un livre 
intitule >L’agriculture«, paru des 1892; un ouvrage de culture 
potagfere et maralchere (1903 — 1924) ; ses trait^s de culture 
potagere (1905) et d’arboriculture fruitiere (1906), qui sont 
classiques et ont fait I’objet de cinq editions; deux livres sur 
les tourteaux de graines oleagineuses, publics en 1905 et en 
1925, fruits d’une longue etude des caracteres microscopiques 
des graines oMagineuses; d’autres recherches chimiques et ana- 
tomiques sur la pomme de terre alimentaire (1896 et 1899); 
des articles et des communications plus recents, relatifs a I’en- 
seignement agricole, aux cultures spdciales, au d6veloppement 
de la production potagere, a I’amelioration des plantes cul- 
tiv6es, a I’analyse des semences et des produits derives, a la 
recherche des fraudes par I’examen microscopique, a la legis- 
lation sur le commerce des semences, a la protection de la pro- 
priete des nouveautes vegetales, k la prodiiction des semences 
potageres en France, a la selection des semences en Hollande, 
a I’exportation des semences fran^aises, etc., etc. 

En ce qui concerne plus particulierement le controle des 
semences et la question des graines de plantes adventices, sig- 
nalons, entre autres, ses communications aux Congr^s inter- 
nationaux d’essais de semences: >Les mesures prises en France 
pour la destruction de la cuscute« (1921) — »Dans I’^nonc^ 
de la puret6 des semences ne convient-il pas d’indiquer expres- 
s6ment le pourcentage en poids des graines de mauvaises herbes 
et le nom de celles qui dominent dans I’echantillon d’analyse?« 
(1924) — >Analyse de puret6 des semence8« (1928). 

Rappelons, egalement, une publication h I’academie d’agri- 
culture sur »la cuscute dans le lotier« (1923), une 3 >contri- 
bution a I’dtude des variations de la faculty germinative des 
semences au cours de leur conservations, dans les annales 
agronomiques, en 1935; enfin, son dernier travail, paru dans 
les annales de I’Institut national agronomique, en 1939, et 
intitule >cinquante ans d’analyses et de recherches & la Station 
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d’essais de semences de Paris«, vivant historique de la Station 
depuis sa fondation, et resume succinct des multiples travaux 
qui y ont 6te poursuivis, de 1884 a 1934. Dans ce rappel des 
publications de M. Bussard, nous ne saurions passer non phis 
sous silence que, pendant deux ans, tout jeune homme encore, 
sous le pseudonyme de »Maitre Jacques« il collabora au jour- 
nal »La Lanterne«, dont Aristide Briand etait redacteur en 
chef. Voilh qui donne bien la mesure de I’originalit^ et de la 
diversite de ses dons. 

Quand, en septembre 1933, sonna pour M. Bussard I’heure de 
la retraite, il totalisait quelque 47 annees passees a la Station. 
II n’en continua pas moins de se tenir au courant de la march e 
de celle-ci, s’int4iressant notamment au nombre des analyses 
executees et au developpement du service. On fit d’ailleurs en- 
core appel a lui a la declaration de la guerre, en 1939, pour 
lui confier, en notre absence, la direction de la Station. 11 eut 
notamment alors I’ingrate tache d’en assurer le repli a Nantes 
ou, pendant quelques mois, personnel et service durent se con- 
tenter d’une bien mediocre installation. 

Nous ne pouvons pas terminer ce bref rappel de I’oeuvre 
du Professour Bussard sans 4!Voquer la part active qu’il a prise 
a la creation de I’Association internationale d’essais de semen- 
ces et a r^laboration du premier projet des regies d’analyses 
Internationales. Sa contribution porta principalement sur ce 
qui a trait aux analyses de purete et aux semences de plantes 
adventices, sur le controle de la cuscute et sur la determina- 
tion de la provenance des semences. Du reste, il 6tait membre 
de plusieurs des comites de I’Association internationale et, 
jusqu’a la guerre, il assura, avec le Dr. Kitunen, de la Station 
d’Helsingfors, les fonctions de commissaire a\ix comptes (»ho- 
norary auditor«) de I’Association. Celle-ci a done perdu, en 
la personne de notre ancien et regrette directeur, un membre 
actif et devout, un bon servitexir de la cause feconde et paci- 
fique de Tuniformisation des regies et de la technique du con- 
trole des semences international. 

P. Voisenat 

Directeur de la Station d’essais de 
Semences de Paris. 
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George Herbert Pethybridge, O. B. £., B. Sc., Ph. D. 



Born in 1871* of a Cornish family, George Herbert Pethy- 
bridge began his studies at Dunheved College before passing 
to the University of Wales. Later he took an honours degree 
at the University of London and then proceeded to Gottingen 
where he obtained his doctorate in plant physiology. 

Coming to Ireland as lecturer in Agricultural Botany at 
the Eoyal College of Science, he showed particular interest in 
plant pathology and in 1909 he initiated, in Co. Galway, -the 
first field laboratory. There he retired for several months every 
year, where, as has been written of him, »he was at the sick- 
bed of the dying potatoes-?:. 

The enactment of the Seeds Act in 1909 increased the work 
at the Official Seed Testing Station, and, in 1910, Pethybridge 
was appointed Head of the Seeds and Plant Disease Division 
of the Department of Agriculture. 
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Having clarified the position with regard to the bacterial 
and fungoid diseases of the potato — in recognition of which 
he was awarded the Boyle Medal by the Royal Dublin Society 
— he had a second field laboratory erected in 1919 in the 
North of Ireland where work of a similar nature was carried 
out on flax and where equally rapid progress was made in 
chicidating the various diseases to which this crop was subject. 

Simultaneously with these activities Pethybridge took up 
the task of eliminating inferior seeds from the Irish market 
with such effect that, by 1923, the trade had become revolution- 
ised, and the unsatisfactory samples had, for all practical 
purposes, disappeared. As Head of the Seed Testing Station 
he concentrated on improving laboratory technique and while 
much of the accumulated information was never published, it 
was used to good account, when, in 1924, the newly formed 
I. S. T. A. set itself the task of drafting »International Rules 
for Seed Testing«. 

Among his .seed-testing colleagues Pethybridge will be re- 
membered for the stand he took in recognising empty or »light« 
seeds in grasses as >pure seed<, in contradistinction to the 
view held generally on the Continent. Believing his interpre- 
tation to bo correct he refused to be swayed in his opinion, 
with the result that these two methods became known as the 
^IrislK and >Continentak respectively. As a tribute to his 
I'esearche.s in seed testing ho was later elected a »Correspon- 
ding Membeix of the I. S. T. A. 

In 1923 Pethybridge returned to England as mycologist to 
the Ministry of Agriculture and Fisheries. Here his work was 
of an administrative nature from which he never got the thrills 
of his earlier adventures with microsco})e, culture-tube and 
germinator. On his retirement in 1936 he was awarded the 
0. B. E. before returning to Cornwall where he died in May 
1948. 

G. H. Pethybridge was an excellent teacher, a helpful and 
generous colleague, a sincere friend and a charming companion 
whether at home or on the mountains and bogs of Connemara. 

H. A. Lafferty. 



Germinaiion of Fibre Flax Seed Injured by Threshing. 

(Report from the Danish Flax Research Institute, Viby J., Denmark). 

By 

P. Bonne Frederiksen, 

One of the claims made regarding the production of fibre 
flax is the desirability of a dense stand of uniformly developed 
pi ante. This in fact is the most important requirement for 
obtaining a crop of high quality. Crops of mixed types and 
much branched may produce satisfactory yields of straw and 
seed if supplied with abundant quantities of manure, but they 
will always produce small yields of fibre. The fibre will be of 
mixed quality, owing to the varying development of the straw, 
and difficulties experienced in scutching will result in the 
production of poorly cleaned material. 

A uniform crop of fibre flax is secured, in the main, by 
suitable cultivation of the soil as well as by careful sowing 
of healthy, rapidly germinating and thoroughly disinfected 
seed. To obtain high-quality fibre flax it is therefore necessary 
to pay special attention to the condition of the seed before 
sowing. 

As flax seed is delicate and very sensible to biological and 
mechanical injuries, both of which affect its germination and 
its character, it is therefore advisable, when possible, to protect 
the seed against unfavourable influences. 

Biological injury is due to fungi, bacteria or insects. To 
the first group belong the ordinary pathogens, such as stem- 
break disease (Polyspora Uni) and seedling blight (Colleto- 
triehum Uni) which winter in the seed coat or may even pene- 
trate deeper during the ripening process and result in unsatis- 
factory seed development. Moist weather during the drying 
period (especially where the straw is spread on the ground 
for field retting) may result in further infection by various 
saprophytes and bacteria, thus reducing the germinating 
capacity of the seed either immediately or ’ during subsequent 
storage. During storage the seed is liable to attacks by mites. 
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Mechanical injury occutvS as the result of threshing or de- 
seeding and the subsequent cleaning of the seed. Such injury 
arises from the seeds being violently projected against a hard 
surface, or by crushing or beating by fast working and im- 
])roperly set machinery. The latter kind of seed injury, viz. the 
mechanical, will be further discussed in this Report. 

Literature. 

Abnormal germination of various kinds of seed is fre- 
quently dealt with in literature. Gadd (1933) mentions ab- 
normal seedlings in a number of cereal, leguminous and cru- 
ciferous seeds, and from the results of his investigations he 
concludes that abnormal seedlings are unable to produce plants 
in the field and that seedlings appearing normal in a seed 
lot which also contains many abnormal sprouts do not braird 
satisfactorily. Consequently, he assumes that such normal seed- 
lings are also impaired as regards their ability to produce 
useful ])lants under field conditions. 

This abnormal feature of germination is mentioned by 
Oberstein (1935/36), who obtained a very poor braird from 
a definite elite lot of flax seed and who later, in the laboratory, 
identified serious injuries on the seeds, which resulted from 
threshing operations. Ho found a large number of broken, 
split and scratched seeds and he attributed the poor germina- 
tion of the sample to these injuries. Seedlings from these seeds 
were incapable of breaking through the soil and were often 
attacked by soil fungi and bacteria, which penetrated to the 
embryo through the injured seed coats. 

According to Stevens (1935) threshing-injury is a common 
feature in American linseed. He classifies a number of seed 
lots according to their degrei? of injury and finds a consi> 
derable decrease in seedling production in soil as compared 
with the laboratory germination, even in the case of seeds 
which are only slightly injured. However, according to Steven’s 
examinations seeds lacking more than one-half in size but 
with an intact embryo germinated on the germinator and in 
a few cases were capable of producing noi*mal plants in the 
field. 


ita 
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H&rtel (1936), who worked with both rye and flax seed, 
examined the germinating capacity of seeds with varying de- 
grees of injury and says that it may be very difficult, during 
the purity analysis, to decide which seeds of a threshing- 
injured lot are capable of germination and which are unable to 
produce a seedling. He recommends that all severely injured 
and broken seeds be counted as impurities, while he is of 
opinion that seeds with small superficial cracks, scratches or 
light spots, which are usually able to produce plants, should 
be regarded as pure seeds. 

Threshing-injury in linseed has also been examined and 
described in Canada by Machacek & Brown (1944 — 45). The.'^e 
authors found that large seeds were more easily injured by 
threshing than the smaller ones and that the injury was there- 
fore most serious in the case of large-seeded varieties. Further- 
more, they hold that the threshing-injury varies from place to 
place according to year and increases in seriousness the drier 
the weather is during the harvesting and thrashing. 

Machacek and Brown examined the germinating characte- 
ristics of a number of threshing-injured samples sown in a 
greenhouse, both non-disinfected and disinfected, and found 
variable effects of the disinfection, depending on the type of 
soil used. 

f 

Finally, threshing-injury of linseed in U. S. A. is described 
by Forsyth & Vogel (1945) who, like Machacek and Brown, 
found that the germination of threshing-injured seed varied 
considerably from one type of soil to another, which is ac- 
counted for by the varying contents of micro-organisms pre- 
sent. Apparently uninjured seeds taken from threshing-injured 
lots showed a low germination in soil. 

This condition has earlier been mentioned in general by 
Gadd (1933). 

Forsyth and Vogel found that the threshing-injury in- 
creased proportionately to the cylinder speed of the threshing 
machine. 

Schuster & Anderson (1947) see below ^Importance of dis- 
infection«. 
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Author^s investigations. 

In the case of a few samples of fibre flax see<l which were 
used for disinfection experiments in the autumn of 1947, the 
germination as tested on the germination apparatus proved to 
be abnormal. While the radicle usually emerges from the apex 
of the seed, a large number of seeds germinated through splits 
in the seed coats and the cotyledons were generally first visible 
and the embryo was often deformed. Distinct scars on the cO’ 
tyledons and a reduced elongation of the radicle were frequent 
occurrences. 

This abnormal germination, which was discovered by 
chance, gave rise to more comprehensive examinations of some 
Danish and a few foreign lots of fibre flax seed of the 1947 
crop, a great number of which were injured by threshing. 

Material and methods. 

The seed samples^) included in this investigation, with the 
exception of Nos. 43 — 47 (see Table 1), were obtained from 
Danish scutching-mills and were harvested in 1947. They are 
in all cases fibre flax seed and mainly of the variety Concur- 
rent, but the varietal name is not stated in the text, as the 
question of variety is considered as being of secondary im- 
portance and without influence on the matter under investi- 
gation. 

The seed samples used may be grouped as follows ac- 
cording to the method of threshing: 

(a) Samples deseeded in the scutching-mill, — The seed was 
removed from the straw in the mill by the ordinary deseeding 
technique used in connection with green-scutching. 

(b) Machine-threshed samples, — The seed was threshed 
by farmers using ordinary threshing machines. 

(c) Hand-threshed samples, — The seed was removed by 
hand after carefully crushing the bolls. 

Kindly placed at disposal by the scutching-mills Linum A. m. b. A., 
Viby J;, and Taastrup HarskaBtteri A. m. b. A., Taastrup, and the scutching- 
mill in Nykubing F., belonging to the firm A. Nielsen & Co. A/S., to which 
the author expresses his sincere thanks. 


lla* 
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In ten cases the same crop could be represented in all these 
three groups, since, owing to the very dry summer experienced 
in Denmark, the straw in many fibre flax fields was too 
short for fibre production and had to be harvested, threshed 
and processed as linseed. Where part of the straw in a field 
was long enough for pulling and scutching, while another part 
was too short, both deseeding in the scutching-mill and ordi- 
nary threshing by a tlireshing machine were represented by 
samples from the same field. 

Samples of foreign origin, importeci in the spring of 1948, 
include the following (see Table 1): 

43. A sample of Dutch stock st'ed. 

44. A sample of American seed. 

4.5. A sample of Swedish sml. 

46. A sample of Dutch seed. 

47. A sample of Swedish seed. 

The germination of the accumulated samples were tested 
and studied in the following ways: 

(1 ) According to the ordinary method on the Jacobsen ger- 
minator, where the temperature of the water in tlie ap])aratus 
was raised once every twenty-four hours to 36'^~38'’ (1. (about 
30 ° C. on the germination beds) and later fall to a])proximately 
18 ° C. (room temperature). The germinating capacity was de- 
termined after seven days by counting all intact and normal 
seedlings as germinated, irrespective of their method of emer- 
ging from the seed coat. 

(2) By sowing in soil in boxes. Each box (35 cm X 35 cm) 
contained 10 kg of finely screened, ordinary field soil, and 
the seeds which were suitably i^paced were sown on a level 
surface and covered with 2 cm of soil. After sowing the boxes 
were immediately watered from 'below by placing them in wa- 
tering trays (see Fig. 1). 

For the sowings in boxes both seed disinfected with 
Ceranit T.‘) (300 g/100 kg) and non-disinfected seed was used, 
and the soil w'as boiled in a single case. 

‘) A Danish disinfeciant whose active component parts are 1.5 */o Hg as 
methoxf-ethyl compound. 
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Fig, 1. Watering tray n ith germination boxes. 


(3) By sowing in field plots by means of a one-rowed 
hand-sowing-machine with the same adjustment for all the lots. 
Each sample was sown in a row' of 30 m’s length in soil 
which was thoroughly mixed and evenly prepared with hand- 
implements. The seed used for these trials was also disinfected 
with Ceranit T. (300 g/100 kg). 

Sowing in the field took place on the 10th of May, and the 
braird which appeared was even in length and uniformly spa- 
ced. About a fortnight after brairding the number of plants 
W'as determined on 3 X 1 running meter selecteil at random in 
three different rows and their percentage was calculated on the 
basis of the 1000-grain-weight, which for Concurrent was 4.5 g 
and for blue-flowering varieties 4.0 g. The machine wa.- 
adjusted to sow 2 g of seed per running meter. 

(4) By sowing on moist filter papei- (20 ml water per dish) 

in large petri dishes (20 cm in diameter). 100 seeds were 
placed in each dish, which made it possible to follow the ger- 
mination of each individual seed. The dishes were in all cases 
placed in the laboratory at an average temperature of about 
18 ° C. (20 22 ° C.in daytime and 15 '^—16 ° C. in the night), 

and seedling counts were made after seven days. 

In counting out the seeds for the germination tests (1), (2) 
and (4) only absolutely whole seeds were included without 

111 ) 



150 


reference to whether or not they showed splits or scratches 
on the testa. 

The seed intended for sowing in the field plots was first 
shaken on sieves with holes of 3 mm and 2 mm in order to 
remove small portions of broken flax seeds and weed seeds 
and in this way to obtain the same degree of purity for all the 
samples. 

A careful examination of the injured seeds was made by 
means of a microscope (X 5). 

Prior to the germination test the percentage of broken seeds 
in each lot was determined, and for this purpose two portions 
of five grams each were weighed and divided into (1) whole 
seeds, (2) fractions of seeds, and (3) extraneous matters. The 
content of broken seeds was then calculated as a percentage 
of the whole seed portion. 

For the germination tests on germinators, in boxes of soil 
and on moist filter paper in petri dishes 3 lots of 100 seeds 
from each sample were used throughout, and the figures re- 
corded in Table 1 are thus averages of three replicate tests. 

By comparing the methods of examination two by two, the 
correlation coefficients have been calculated according to the 
following formula: 

; _ S (x — x) (y — y ) 

~ 1/ S (x-xf. 

where x is the independent and y the dependent variable and 
S (x— x)’ the sum of the quadrates of the deviations of the 
individual results from the average. 

Regression coefficients have been calculated according to 
the following formula: 

b = ^ (y ~ y) ~11 

S(x — 

and regression curves have been drawn after 
Y = y + b (x-x) 
has been inserted in the quotation. 
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An examination of whether the correlation coefficients 
deviate significantly from zero is made by adopting the quan- 
tity: 



in accordance with Student’s distribution for n — 2 degrees 
of freedom*). All the statistical calculations are made according 
to Fisher’s*) methods. 


Symptoms of injury, 

Threshing-injuiy in fibre flax seed is characterized by the 
occurrence of crushed or heavily injured specimens in the dry 
stored bulks. In serious cases these broken seeds are clearly 
visible to the naked eye and may influence the general ap- 
pearance of the sample, but after a more drastic cleanina: they 



Fig 2 Slightly injured seed The line of Iraclute /.s not I'lsible nithoui 
the aid of a lens X about ICt 

*) Tho reliability of the coefficients is indicated in the folhminf? 

*>05 probability 
** >00 ®/o 

00 9 Vo 

*) Fisher, R A, Statistical Methods foi Research WoikcMS doO 

paffes Edinburgh. 
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Ffflf 3 In lured seed The hne of fraciurd fv m?6/e to the naked eye 

X about 15 



Fig 4 Severely mjured seed X about 15 


are not, af« a rule, so noticeable to allow the geiminating 
value of the seed to be estimated on this basis alone. 

A careful examination with a lens will show that a greatei 
or lesser amount of the apparently intact see<ls, from a lot 
with many crushed seeds, have themselves more or less injured 
seed coats. These injuries are visible as scratches or splits 
(see Figs. 3 and 4) but may also be present as lines of frac- 
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Fig, 5. Partly broken need. Injured seeds of this type are counted as broken 
seeds and not included in the germination tests. X about 10, 



Fig, 6. Normally germinating seed. X about 10. 


ture which are difficult to identify (see Fig. 2) or as light- 
coloured spots which indicate slight damage. 

A normal flax seed germinating in soil or on a germinator 
will after one or two days (at room temperature) produce 
a radicle from its apex, and this radicle will bend and grow 
along the seed coat and thus form a neck which enables the 
seedling to break through the soil. The seed coat encloses the 
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Ftg 7 Ahnormally germmahng keed, but unmjured seedling X about 10 



Fig 8 Normally germinating seed nith a split seed coat X about 10 

cotyledons until it is lubbed off during its passage through 
the soil. 

However, threshing-injured seeds with smaller oi larger 
splits or scratches on the seed coat germinate in a different 
way. The sci-atch, which is hardly visible on the coat of the 
dry seed, may become a yawning fissure through which the 
cotyledons frequently emerge, leaving the radicle inside the 
seed coat (see Fig. 7). Occasionally, however, a small split 
may be present on the seed coat, but still the radicle may emerge 
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in the normal way (see Fig. 8) with the formation of a neck. 
In other cases a swelling of the seed shows that it is still alive 
and endeavouring to germinate, but the embryo is not vigorous 
enough to break through the seed coat, and germination at 
ordinary room temperature does not occur. 

Occurrence of threshing-injuries in the seed lots examined. 

The sixty-nine seed samples collected were tested for ger- 
mination on the Jacobsen germinator (after seven days) and 
at the same time on moist filter paper in petri dishes. By the 
former method the total percentage of germination of each 
sample was determined, including all normal seedlings, re- 
gardless of their manner of .sprouting. 

The .second column of Table 1 shows the total percentages 
of germination, from which it appears that the majority of 
the samples had a high germinating capacity, while only a few 
germinated poorly. The low germination of the latter is ac- 
counted for by attacks of micro-organisms in the seed, probably 
due to an excessive moisture content before or after threshing. 

The seedlings produced in petri dishes were subjected to 
a careful examination and, depending on the way they germi- 
natiMi, were divided into the following groups: 

(1) Normally germinating .seeds with intact .seed coats (see 
Fig. 6). 

(2) Normally germinating .seeds with split seed coats (.see 
Fig. 8). 

(3) Abnormally germinating seeds (.see Fig. 7)’). 

(4) Inactive seeds’). 

The difference between the number of germinated seeds 
(normal and abnormal) and the total number of seeds taken 
for the test represents the group of inactive seeds which show 
no signs of germination but .swell slightly and then rapidly 
decay. 

The result of this germination analysis is also recorded 

*) Including all abnormally emerging .seedlings. 

*) Including a few abnormal seedlings (broken sprouts, etc.) in the thresh- 
ing-injured samples. 



Table 1. Survey of the seed lots used and their germination on germinatory 
in peiri dishes and in soil 


Seed 

lot») 


Germi- 
Dating 
capa- 
city 
after 
7 days 


Germination in petri dishes 
(18® C.) after 7 days 


GerminaUon in soil 


Normally 

germinating 

seeds 


with 

intact 

seed 

coat 


with 

split 

seed 

coat 


Abnor- 

mally 

ger- 

mi- 

nating 

seeds 


Inac- 

tive 

seeds 


in 

boxes, 

non-dis- 

infected 

seeds 


in 

boxes, 

disin- 

fected 

seeds 


in the 
held, 
disin- 
fected 
seeds 


Broken 
seeds 
(not in- 
cluded 
in the 
germi- 
nation 
test) 


1 

1 1 

1 "/• 1 

I •/. 1 

1 

% 1 

1 1 

% 1 

1 % 1 


la 

98.0 

83.0 

1.0 

14.0 

2,0 

83.3 

79.7 

49.7 

2.2 

lb 

98.0 

57.7 

7.3 

32.7 

2.3 

45.3 

51.7 

36.3 

11,0 

1 c 

99.0 

99.0 

0 

0 

1.0 

86.7 

94.7 

77.4 

0 

2 a 

98.7 

94.0 

0 

4.0 

2.0 

95.3 

94.3 

73.6 

0.7 

2 b 

99.3 

92.7 

2.3 

4.3 

0.7 

85.0 

86.3 

63.5 

0.8 

2c 

99.0 

100 

0 

0 

0 

93.7 

99.3 

75.6 

0 

a 

93.0 

90.0 

0.3 

5.3 

4.3 

84.0 

84.0 

61.7 

1.1 

3 b 

97.0 

75.0 

8.0 

15.0 

2.0 

62.3 

71.7 

65.3 

5.2 

3 c 

96.7 

97.0 

0 

0.3 

2.7 

84.7 

91.0 

74.0 

0 

4 a 

97.7 

95.0 

0.7 

3.3 

1.0 

80.3 

92.3 

67.8 

0.7 

4b 

98.0 

81.3 

4.3 

13.0 

1.3 

62.3 

72.0 

60.0 

3.3 

4 c 

99.3 

98.0 

0 

1.0 

1.0 

87.7 

95.0 

66.5 

0 

5 a 

97.7 

92.7 

0.3 

4.3 

2.7 

89.3 

91.7 

73.6 

0.2 

5 b 

97,3 

82.3 

6.3 

7.7 

3.7 

64.0 

72.3 

72.0 

0.9 

5 c 

100 

99.3 

0 

0 

0.7 

87.0 

94.0 

77.3 

0 

6 a 

97.7 

86,0 

2.0 

8.3 

3.7 

86.3 

88.0 

76.0 

0.7 

6b 

96.3 

89.0 

1.3 

7.7 

2.0 

76.0 

75.7 

59.3 

0.6 

6 c 

96.3 

95.0 

0 

0 

5.0 

84.7 

91.0 

73.3 

0 

7a 

96.3 

95.3 

0 

4.0 

0.7 

89.7 

93.0 

67.2 

0.7 

7b 

98.3 

84.3 

5.0 

7.3 

3.3 

65.0 

67.3 

59.1 

5.6 

7c 

98.7 

99.7 

0 

0 

0.3 

87.7 

93.7 

65.3 

0 

8a 

96.7 

88.0 

1.3 

6.0 

4.7 

84.7 

89.3 

68 1 

1.1 

8b 

95.3 

60.3 

9.7 

27.0 

3.0 

50.3 

53.3 

38.1 

19.6 

8 c 

95.0 

99.0 

0 

0 

1.0 

86.0 

92.0 

75.7 

0 

9 a 

97.7 

90.3 

0.3 

6,3 

3.0 

81.3 

86.7 

66.7 

0.7 

9b 

96.7 

67.3 

11.7 

17.7 

3.3 

32.3 

34.0 

36.5 

10.0 

9 c 

97.0 

99.0 

0 

0 

1.0 

84.7 

90.7 

68.5 

0 

10 a 

96.0 

96.3 

0 

3,0 

0.7 

85,0 

88.3 

61.4 

0.7 

10 b 

88.7 

80.3 

0.3 

8.7 

T0.7 

63.7 

69.0 

45.5 

0.4 

10 c 

100 

98.3 

0 

0 

1.7 

91.0 

92.0 

73.9 

0 

11a 

99.7 

98.7 

0 

1.0 

0.3 

92.0 

87.7 

54.6 

2,1 

lib 

100 

94.7 

0.7 

3.3 

1.3 

88.7 

95.3 

63.2 

4.8 

12 a 

95.0 

90.0 

0 

8.3 

1.7 

83.7 

80.7 

62.0 

2.6 

12 b 

96.7 

69.7 

7.3 

21.3 

1.7 

37.7 

42,3 

51.2 

24.0 

13 b 

98.3 

88.7 

0 

6.0 

5.3 

64.7 

83.0 

61.9 

2.7 

14 b 

96.0 

84.7 

1.0 

12.7 

1.7 

60.0 

66.3 

50.5 

6.0 

15 b 

93.3 

71.7 

0 

17.3 

10.3 

46.3 

58.3 

57.7 

9.3 










Table 1 continued. 


Seed 

Jot*) 

Germi- 

nating 

capa- 

city 

after 

7 days 

% 

Germination in petrl dishes 
(18® C.) after 7 days 

Germination in soil 

Broken 
seeds 
(not in- 
cinded 
in the 
germi- 
nation 
test) 

0/0 

Normally 

germinating 

seeds 

Abnor- 

mally 

ger- 

mi- 

nating 

1 seeds 1 

% 1 

Inac- 

tive 

seeds 

% 

in 

boxes, 

non-dis- 

infected 

seeds 

®/o 

in I 
boxes, 
disin- 
fected 
seeds 

«/o 

in the 
field, 
disin- 
fected 
seeds 

1 

1 o/o 

with 

intact 

seed 

coat 

% 

with 

split 

seed 

coat 

% 

161) 

88.7 

72.8 

2.0 

15.8 

10.H 

afi.O 

.57.(1 

67.2 

4.6 

J7 h 

99.8 

85.8 

2,0 

10.0 

2.7 

68.0 

80.7 

77.0 

5.6 

18b 

!)8.() 

85.0 

8.0 

10.3 

2.8 

67.8 

67.0 

75.0 

2.8 

l!)b 

}i!i a 

91.8 

1.7 

6.0 

1.0 

75.8 

86.8 

72.8 

3.2 

:>(fb 

92,3 

74.7 

4.0 

11.7 

9.7 

50.7 

67.7 

58.5 

2.1 

211) 

98.0 

66.0 

5.0 

28.8 

5.7 

65.3 

60.0 

45.7 

1.3 

22 b 

99.0 

90.0 

1.0 

5.0 

4.0 

76.8 

72.8 

71.1 

4.6 

2;Sa 

t)9.7 

95.7 

1.0 

1.7 

1.7 

85.0 

89.0 

49.7 

0.7 

24 a 

100 

88.0 

0.7 

10.8 

1.0 

69.3 

65 7 

49.8 

3.8 

25 a 

88.7 

79.0 

0.7 

5 8 

15.0 

55.0 

70.8 

87.7 

0.2 

2b a 

98.8 

94.0 

0.7 

8.7 

1.7 

78.0 

81.0 

46.5 

0.5 

27 a 

97.7 

89.7 

0.8 

5.0 

5.0 

69.0 

75.0 

68.8 

0.8 

28 a 

96.0 

93.H 

0 

8.8 

8.8 

80 7 

84 0 

50.0 

0.1 

29 a 

98.0 

91.8 

0 

6.8 

2.8 

66.7 

64.8 

56.8 

1.9 

:^)a 

98.7 

9.5.7 

0 

1.7 

2.7 

79.7 

92.0 

68.8 

0 

:il a 

99.8 

94.0 

0 

4.7 

1.8 

78.0 

89.7 

58.8 

0 

:V2 a 

99.7 

98 0 

0.7 

1.0 

0.8 

84.7 

92.8 

66.4 

0 

8:i a 

87.7 

70.3 

0 

9.8 

20.8 

88.7 

65.7 

47.5 

1.8 

84 a 

64.7 

48.3 

0 

15.8 

41.3 

83.8 

31.7 

12.6 

8.1 

85 a 

98.8 

92.7 

0 

1,7 

2.7 

82.3 

85.7 

55.4 

0.8 

8t)a 

91.8 

82.8 

0,7 

7.7 

9.8 

64 7 

77.0 

61.9 

0.3 

87 a 

94.0 

81.0 

0 

8.7 

10.8 

68.7 

65.7 

55.7 

0.8 

88 a 

97.7 

94.7 

0.3 

3.8 

1.7 

62.0 

69.7 

62.4 

0.3 

89 a 

89.0 

67.7 

0.7 

14.8 

17.8 

58.7 

68.0 

44.0 

2.8 

Hi a 

99.8 

88.0 

8.8 

7.8 

1.8 

62.3 

64.0 

57.6 

5.3 

41 a 

86.8 

72.0 

0,3 

14.0 

13.7 

57.8 

71.8 

53.6 

2.1 

42 a 

69.8 

47.8 

0 

22.0 

;40.7 

38.8 

57.7 

84.5 

2.9 

43 

99.8 

97.8 

2.0 

0.3 

0.8 

76.7 

87.0 

67.4 

— 

44 

97.0 

80.3 

4,0 

13.0 

2.7 

51.0 

53.0 

53.5 


45 

96.8 

72.3 

8.0 

21.8 

8.8 

41.0 

48.0 

34.1 

__ 

46 

97.7 

81.0 

4.0 

11.7 

2.3 

84.8 

40.0 

82.2 

— 

47 

98.0 

92.0 

1.3 

5.3 

1.3 

72.7 

78.7 

46.8 

— 


The letters indicate the method of threshing 
a — Deseeding in the scutching-mill. 
h zr Threshed by an ordinary threshing-machine, 
c zz Hand-threshed. 
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in Table 1, where, in the last column, the percentage of broken 
seeds in each sample is given. 

The samples examined vary considerably with regard to 
their mode of germination. While the hand-threshed samples 
(indicated by a »e«) generally germinated almost 100 */« and 
produced normal seedlings which emerged normally, other 
samples, particularly those threshed by ordinary threshing 
machines, showed numerous seedlings which were either so 
abnormal or emerged so abnormally (average of twenty-two 
samples 12.9 ®/») as to suggest that this method of deseeding 
is not suitable for fibre flax. 

Influence of threshing-injury on the germination in soil. 

In order to establish the plant producing capacity of the 
abnormally emerging seedlings all the samples (3 X 100 seeds 
of each) were sown in boxes of soil and also in the field (30 m 
running row) . The sowings in boxes included both disinfected 
and non-disinfected seeds, while only disinfected seeds were 
sown in the field. 

The results of the soil trials are recorded in Table 1, and 
from these there appears to be wide variations between the 
samples as compared with the abnormally germinating seeds 
in the petri dishes. A few samples did not produce more than 
30*/o — 40®/o plants in soil (in proportion to the number of 
seeds sown), while others, largely uninjured, germinated 
80®/o — 90®/o when sown in boxes and 60®/» — 80®/o under field 
conditions. 

The reason why the abnormally germinating seeds do not 
produce plants in soil is primarily due to the behaviour of the 
embryo and secondarily to the saprophytes and bacteria pre- 
sent in the soil which tend to attack the injured seeds. The 
seedlings that emerge from the seed coats with the cotyledons 
in an erect position, possibly miss the normal neck for breaking 
through the covering layer of soil and therefore are retained 
in the soil where they are gradually decomposed by sapro- 
phytic organisms. 

To further illustrate the effect of the injury on the plant 
producing capacity of the seed, seeds from the same lot (8 b), 
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following a microscopic examination were divided into the 
following groups, each comprising 6 X 100 seeds. 

(1) Completely intact seeds. It was impossible to discover 
any scratch or split in the seed coat. 

(2) Slightly injured seeds. A single small split or a light 
spot on the seed coat was observed. 

(3) Severely injured seeds. One or more large splits were 
observed. 

(4) Very severely injured seeds. Up to one-fourth of each 
individual seed was broken off. 

In the light of the foregoing classification groups (1), (2) 
and (3) were regarded as intact seeds, and group (4) as 
broken seeds. 

Three lots of 100 seeds from each group were sown both 
in un.sterilized and sterilized*) soil. The ])urpose of using 
sterilized soil was to examine the influence of the microflora 
of the soil on the germination. Sowing took place in boxes 
as already described and the results are recorded in Table 2. 


Table 2. Germination in soil of fibre flax seed showing varying 
degrees of injury. 


Group 

Percentage of plants in 
unsterilized soil | sterilized soil 

1. Ilninjurod seeds 

72.3 

77.0 

2. Slightly injured seeds 

14.0 

41.3 

8. Severely injured seeds 

1.3 

9.3 

4. Very severely injured seeds 

0.7 

3.3 


Seeds, which on being examined with a lens, were found 
to be completely intact, germinated 72.3 “/» in unsterilized soil, 
while the percentage of germination in sterilized soil was only 
raised to 77.0 ®/o. This is indicative of an internal injury which 
is not visible on the seed coat but which makes germination 
in soil impossible. 

The removal of tlie micro-organisms of the soil by sterili- 

*) Sterilized in an autoclave for 40 minutes at two atmospheres' pressure. 
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zation has resulted in an increased germination within all four 
groups, but the increase is most remarkable in group 2. This 
is indicative of a favourable influence of the disinfection of 
the seed. 

An examination of the cotyledons of the young plants 
revealed scars which bore a particular relation to the degree 
of exterior injury of the seeds (see Table 3). 


Table 3. Percentages of young plants niih scarred cotyledons from uninjured 
and slightly injured seeds (groups 1 and 2). 



®/o plants with scarred cotyledons 

Sowing in 
unstorilized soil 

Sowing in 
sterijizea soil 

1, Uninjured seeds J8 2i 

2. Slightly injured seeds 58 52 


Even the apparently quite uninjured seeds developed a 
considerable number of plants with scarred cotyledons, and 
in conformity with this the germination tests in petri dishes 
showed some abnormally germinating seeds. Consequently, the 
figures recorded in Tables 2, 3 and 4 throughout confirm the 
results obtained by Forsyth & Vogel (194')). 


Table 4, Germination characteristics of uninjured and slightly injured seeds 
from groups 1 and 2 above. 




Oermination tests in petri dishes 
(18 C.) after 7 days 


Group 

Normally 
germinating seeds 

Abnoiv 

mally 

Inactive 

seeds 

®/0 



with intact 
seed coats 
®/0 

with split 
seed coats 

«/o 

germi- 

nating 

seeds 

®/o 

1 . 

Uninjured seeds 

92 

1 

5 

2 

2. 

Slightly injured seeds 

10 

4 

83 

3 


The nature of the threshing-injury is perhaps most clearly 
shown by the results recorded in Table 4, from which it may 
be seen that slightly injured seeds in petri dishes developed 
83 */o abnormal and abnormally emerging seedlings. 
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Importance of disitifection. 

Some autliors who have described threshing-injuries of 
linseed, found that disinfection w^as very effective in increasing 
the plant producing capacity of injured seeds in soil. Schuster 
dt Anderson (1947) mention, as the result of their in- 
vestigations, that treatment with seven different disinfectants 
caused the number of young plants to increase 120 on an 
average, in the ca.se of machine-threshed^ and 12 "/» in the 
case of hand-tJireslied seed. 

The present investigation does not admit of any conclusion 
as to a curative effect of disinfection on threshing-injured 
fibre flax seed. For tlie seed sown in boxes the disinfection, 
on an average, resulted in an increase in the percentage of 
germination from 70.2 “'o to 75.9 ®/». The difference is statistic- 
ally reliable and must be indicated as 5.7**. 

Fig. 9 shows the regression curves for the tw^o series sown 
in boxes. The curves appear to proceed parallel, in accordance 
with the regression coefficients 0.626 for n on-disinfected and 
0.639 for disinfected seed. Since the most serious threshing- 
injuries occur in the low'est germinating samples, one might 
expect an essentially lower regression coefficient for sowing 
after disinfection, i. e. the greatest effect of disinfection on 
the low' germinating lots, provided the disinfection is able to 
help the abnormally emerging seedlings to break through the 
soil, but this effect has not been observed. 

To compare the two regression coefficients, their variations 
are calculated at 0.02202 and 0.01896 respectively. As the pro- 
portion between the variations v2 — 1.16 and the 5 ®/o limit 
of v2 is 1.50, they may be considered as originating from 
distributions with the same true spreading. The difference 
between the regression coefficients is 0.013 and the estimate 
of the spreading 0.0291, and thus t == 0.471. According to 
Student’s distribution t lies between the 60 and the 70 ®'" 
limits, and consequently the calculation shows that, supposing 
the true values of the tw'o regression coefficients to be identical, 

Schmier Anderson's investigations comprise very severely iiijuied 

seeds. 
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Fig. 9. Difference between the germination of the seed samples examined by 
three different methods of sowing in soil, indicated by regression coefficients. 
A zz 0.626, non-disinfecied seeds in boxes of soil, B = 0.639, disinfected 
seeds in boxes of soil, and C == 0.673, disinfected seeds in the field. 


there will be 60 */« probability of arriving at a wider variation 
in the experiment than was actually found. One must therefore 
conclude that the disinfection has had no effect whatever on 
the germination of the mechanically injured seeds. The exam- 
inations show clearly that the abnormally emerging seedlings 
are prevented from >brairding« for purely physical reasons, 
in other words because they are incapable of breaking through 
the covering layer of soil. While disinfection must be con- 
sidered as favourable to germination in general, it is not 
certain that it exerts a special effect on threshing-injured 
seeds. 

Discussion. 

The earlier investigations on threshing-injured flax seed 
are concerned with linseed and do not to any considerable 
extent deal with the effect of the injury on the resulting field 
crop, Machacek Brown (1944 — 45) call attention to the fact 
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that even though threshing-injury is very common in Canadian 
linseed and the resulting stand in the field conseqtiently may 
be thin, this does not necessarily imply a serious decrease in 
yield, as this is due primarily to the branching capacity of the 
linseed plant which is not as a rule used for fibre production. 

However, in the culture of fibre flax it is absolutely ne- 
cessary to produce a long, unbranched and uniform crop as 
both the quantity and the quality of the fibre depend on these 
characteristics of the straw. The fibre flax grower must 
therefore be certain that the seed he sows has a high ger- 
minating energy in the field so as to ensure the correct density 
of plants. 

The pre.sent examination!^ which, in the main, dealt with 
samples of Dani.sh-grown fibre flax seed from 1947, have 
shown considerable injuries caused by threshing. As may be 
seen from Table 5, these injuries are most pronounced in 
machine-threshed seed, though deseeding in the scutching-mill 
has re.siilted in 9 ®/o fewer plants in the field as compared with 
the hand-threshed lots. 

With reference to tlie types of injuries dealt with which 
incidentally are by no means common in Danish flax seed, 
mention mint be made of the fact that the autumn of 1947 
was extremely dry and the moisture content of the seetl was 
very low (often only 6 “Ai — 8 ®/«) , which rendered it brittle and 
particularly susceptible to mechanical injury. On this account 
threshing-injury must not be considered as typical for Danish- 
grown fibre flax seed, but, since it has occurred there as well 
as elsewhere, this fact must be taken into consideration when 
testing the germinating capacity of the seed intended for 
sowing purposes. 

A statistical calculation of the figures of Table 1 has been 
carried out to demonstrate the relation between the laboratory 
germination tests in this investigation and the capacity of the 
lots for producing plants in soil. The diagrams and the 
correlation coefficients in Figs. 10 and 11 show the results. 

The relation between the total number of intact seedlings 
on the Jacobsen gerrainator and the capacity of the samples 
for producing plants in soil was found to be extremely poor. 
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Table 5. Germination value of 10 different seed lots (Table X, Nos. I — 10, 
a, b and c), each representing deseeding in the scutching^mill (a), threshing 
by threshing-machine (b) and threshing by hand (c). Illustrated by 
germination on the Jacobsen germinator and by son ing in soil. 


germinating 


<>/o germination in soil after sowing in 


Seed 

let 

capaciiiy oo 
JacoDsen germi- 
nator after 1 days 

boxes, non-disin- 
fected seeds 

1 boxes, disinfected 

1 seeds 

1 

! the Held, disin- 
fected seeds 

a 

D 

m 

a 

b 

c 

. 

1 

b 

c 

a 

b 

c 

1 

»8.0 

98.0 

99.0 

83.3 

45.3 

86 7 

79.7 

51.7 

94.7 

49.8 

36.3 

77.5 

2 

98.7 

99.3 

99.0 

95.3 

85.0 

93.7 

94.3 

86.3 

99.3 

73.5 

63.5 

75.5 

3 

93.0 

97 0 

96,7 

84.0 

62.3 

85.0 

84 0 

71.7 

91.0 

61.8 

65.3 

74.0 

4 

97.7 

98.0 

99.3 

80.3 

62.3 

87 7 

92.3 

72.0 

95.0 

67.8 

60.0 

66.5 

5 

97.7 

97.3 

100 

89.3 

64.0 

87.0 

91.7 

72.3 

94.0 

73.5 

72.0 

77.3 

6 

97.7 

96.3 

96.3 

86.3 

76.0 

84.7 

88.0 

75.7 

91.0 

76.0 

59.3 

73.3 

7 

96.3 

983 

98.7 

89.7 

65.0 

87.7 

93.0 

67.3 

93.7 

67.3 

59.0 

65.3 

8 

96.7 

95.3 

95.0 

84.7 

50.3 

86 0 

89.3 

53.3 

92.0 

68.0 

39.0 

75.8 


97.7 

96.7 

97 0 

81.3 

32.3 

84.7 

86 7 

34.0 

90.7 

66.8 

36.5 

68.5 


96.0 

88.7 

100 

85.0 

63.7 

91.0 

88.3 

69.0 

92.3 

61.5 

45.5 

73.8 

Average 

97 0 

96.5 

98.1 

1 

85.9 

60.6 

87.4 

j 

j 88.7 

1 

65.3 

93.4 

66.6 

53.6 

72.8 

Ratios 

99 

98 


98 

69 

100 

i 95 

! 

70 

100 

91 

) 

74 

100 


The correlation coefficients for the total number of intact 
seedlings and the number of young plants from non-dis- 
infected seed sown in boxes of soil was 0.543***, for plants 
from disinfected seed sown under similar conditions 0.413***. 
and for plants from disinfected seed sown in the field 0.402***. 

In order to obtain agreement between the results of the 
ordinary germination tests and the plant producing capacity 
in soil, attention should be directed to the percentage of normal 
and normally emerging seedlings, no matter whether splits in 
the seed coat are taken into consideration or not. By comparing 
this figure with the percentage of plants in soil (Fig. 11) the 
following correlation coefficients are obtained: 0.855*** for 
non-disinfected seed sown in boxes, 0.828*** for disinfected 
seed sown in boxes, and 0.655*** for disinfected seed sown in 
the field, provided, however, that only the percentage of normal 
and normally emerging seedlings with intact seed coats is 
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used as the independent variable, while the corresponding 
coefficients are 0.810***, 0.774*** and 0.638*** respectively if 
the percentage of normal and normally emerging seedlings with 
both intact and split seed coats is taken as the basis of 
evaluation. 

The calculations show that a simple count of the normal 
seedlings, regardless of their method of germinating, is not 
a true measure of the germination value of flax seed in soil, 
if the seed has been subject to damage during the deseeding 
and the cleaning process. It is evident that a seed sample may 
show a pronounce<l readiness to germinate in the ordinary test 
and still be incapable of producing a com])arable stand of 
plants in the field. 

According to germination tests on moist filter paper in 
petri dishes, the severely threshing-injured samples in parti- 
cular contained a proportion of .seeds which showed evidence 
of life without being able to germinate, and by the previously 
mentioned classification of the seeds according to their method 
of g('rminating. such seeds were included in the abnormally 
germinating group. 

These swds will most likely produce seedlings at higher 
and more widely varying femi)eratures. and there is little doubt 
that their inability to produce ])lants in soil must be attributed 
to internal injuries. The abnormal germination seems to indi- 
cate that the g(*rmination tests of thieshing-injured flax seed 
should be made at lower temperatures than those ordinarily 
used in routine practice. 

Abnormally emei-ging seedlings of fibre flax seed have not 
so far been mentioned in special relation to the germination 
test, which is quite natural, since the processing of these 
seeds has been confined to special and comparatively limited 
regions where rather pi imitive implements are in general use. 
However, during and after the last world-war a number of 
countries have started cultivating and processing fibre flax, 
as a rule under highly industrialized and mechanized con- 
ditions. 

In general, the treatment of fibre flax is subject to a 
mechanization which for competitive reasons is also adopted 
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Total percentage of seeds germinated on germlnator. 


Fig, 10. Relaiion between the germination on germinator and the plant pro- 
ducing capacity in soil of the seed samples examined. 



Emergence in the field, disinfected seeds, ®/«. Emergence in soil in boxes, non>disinfected seeds, %. 
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Fig. 11. Relation hehveen ihe capacity of the samples examined for developing 
normal and normally emerging seedlings with intact seed coats and (heir 
capacity for producing plants in soil. 
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by the old flax growing countries. This mechanization also 
extends to the deseeding process and in this way increases the 
danger of injury to the seed. To obtain the highest possible 
degree of efficiency in the use of deseeding machines and to 
guarantee to the fibre flax grower seed which is actually 
capable of germination, every indication of its germinating 
capacity should be based on the content of normal and normally 
emerging seedlings. 

The question is important to all fibre flax growing countries, 
as there is a considerable exchange of .seed in international 
trade. 


Summary. 

As a result of threshing fibre flax by ordinary threshing 
machines or by adopting an excessively severe system of 
mechanical deseeding and cleaning the .-^eed is subject to in- 
jury, particularly after dry weatijer during the maturing and 
harvesting period. This injury affects the mode of germinating 
and the capacity of the seeds to produce seedlings which are 
able to break through the soil and develop into useful plants. 

This injury is described in relation to the types of seedlings 
developed in the laboratory te.sts, viz. 

(1) Normal and normally emerging .seedlings with intact 
seed coats. 

The radicle emerges through the apex of the seed and the 
seed coat does not reveal any abnormalities. 

(2) Normal and normally emerging seedlings with split 
seed coats. 

As in (1) above with the t;xce])tion that smaller or larger 
splits in the .seed coats become visible during the germination 
process. 

(3) Abnormal and abnormally emerging seedlings. 

The seedlings (usually the cotyledons) as a rule emerge 
through a split in the .seed coat. 

(4) Inactive seeds. 

These seeds are absolutely incapable of developing intact 
seedlings. 
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By sowing seeds in soil it was established that the ab- 
normally emerging seedlings were unable to break through 
a covering layer of soil 2 cm thick and must therefore be 
considered as worthless. 

Disinfection seemed to improve the germination in soil, but 
the effect was merely apparent and in the case of the disin- 
fectant used (Cerenit T.) independent of the degree of thresh- 
ing-injury. 

On the basis of the results obtained to date it is recom^ 
mended when making germination tests of flax seed that only 
normal and normally emerging seedlings should be counted 
as having germinated. 
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Florisiische und samenkundliche Angaben fiber Helminthia 
echioides Gaertn. in Jugoslavien. 

Von 

Dr. J. Kovacevic, 

Bundesanstalt fiir die Ziichtung und Prodiiktion von Pflanzen, 

Zemun- Jugoslavien. 

Das Gebiet von Helminthia echioides Gaertn. erstreckt sieh, 
nach Hegi (25), uber dem Becken des Metliterran>. fiber den 
Kanarischen Inseln und fiber SUdwestasien; eingeschleppt und 
zum Teil eingebiirgert in Mitteleuropa, nordlich bis Ostirland. 
Schottland (von Haddington bis Berwick), Holland. Nord- 
deutschland, Danemark; auch in Nordainerika eingescbleppl. 
Fiori (14) gibt an, dass sie aucb nacb Sfldamerika (Buenos 
Aires und Uruguay) eingeschleppt wurde, und Brouwer (7) 
erweitert ihr Gebiet bis nach Japan. Meusel (42) reiht Helmiu- 
thia echioides Gaertn. in die Gruppe: Subraeridional-meridiona- 
ler A. G., Submeridional-meridional-Kontinentaler ATK, Tu- 
ranisch-orientalische Strandsteppen-Elemente (Orientalisch- 
mediterrane) ein. Listen-»t)bersicht fiber die verschiedene 
Arealtypen der Mitteleuropaischen Florae. 

Die floristische Literatur erwahnt Helminthia echioides 
Gaehn. als Angehorige von Floren Jugoslaviens Nachbar- 
staaten. Hier einige Beispiele: 1. Griechenland: Sibthorp (-54) 
und de Halascy (21); 2. Orient: Boissier (6); 3. Albanien: 
Ascherson et Kanitz (3), Nyman (44) und Vandas (61); 4. 
Steiermark: Hayek (23) ; 5. Bulgarien: Stojanoff und Stefanoff 
(57); 6. Ungarn: Javorka (30, 31); 7. Italien: Fiori (14); 
8. Rum&nien: Prodan (49) und 9. Balkan-Halbinsel: Kirch- 
ner (32) . 

Helminthia echioides Gaertn. ist eine Angehdrige der ju- 
goslavischen Flora. Floristische Literatur verzeichnet sie fiir 
alle jugoslavische Gebiete mit Ausnahme von Serbien und 
Makedonien, Es ist aber wahrscheinlich, dass sie auch in 
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diesen Gebieten verbreitet ist, da sie, wie oben erwiilint, auch 
in Albanion, Griechenland und Bulgarien verbreitet ist, aber 
die Floristen erst erwahnter ZAvei Gebiete sie nicht entdeckt, 
beziehungsweise niclit vorgemerkt, haben. 


A. Lokalitaten von Helminthia echioides Gaertn. nach 
jugoslavischen Provinzen. 

1) Istrien: Berloloni (5): ^ex agris Istriac«; Maly 

(40): »in agris, ruderatis ad vias: Austria, Dalmatia, 

Dtria, Lombardy, Styria, Ventimiglia«; Lohr (39): »Acker, 
Weinbergen, an Wegen, Sclnitt etc. Lstrien«; Cesati, Pnsserini 
et Gibelli (8): >Istria«; Freyn (15): »Auf locheren Boden um 
die Brilcken am Prato Grande bci Pola stellenweise in Menge«; 
Marchesetti (74); »Nei eampi, non commune: Gretta, Strug- 
nano. M. Malio, Pirano, Sicciole«; Pospichal (47): >An Gra- 
ben. lockersandigen Wegen. an Salzwiesenriindern. Auf der 
Diine von Grado in feucbten Mulden. am Canal Anfora delle 
Mee bei Aquileja, um Monastero, Borgo S. Lorenzo und S. 
Martino in Untcr-Friaul; dann bei Capodistria an den Salinon- 
r.indern Aind Wiesengriiben am Meere und an der Triester 
Strasse bis S. Michele, zwisclien Strugnano und Pirano an 
Sti-assengidiben und von Pirano bis Sicciole stellenweise« ; 
Fritsch (16): ;>K1.« (Ku^tenland) ; Fiori (14): »LAiogni colt., 

ruderi etc., commune: lstria«; Hegi (25): »in Steierinark 

voriibergehend bei Cilli, in Krain, sowie rnehrfach im Kii-sten- 
land,« 

2) Quarnero und kroaiischea Kilstenland: Ldhr (39) : »Lit- 
torak; Hire (27): »Ode Orte um Smrika und Margan bei Ba- 
kar«; Hnracic (22): »Non spessa per i terreni coltivati a Lus- 
kin in kSardoceva a Unie in Braide, Gigno-Luglio«; Hnyek 
(24): »QU.« — Kvarner; Degen (11): -»An Euderalstellen, 
trockenen Abhiingen. besonders aber in Luzernefeldern. 

S. zw. Starigrad und Seline, in Luzernefeldern am Punta 
Pisak, im Zrmanjathale bei Obrovac, auf dem Schossberge, bei 
Zaton.« 

3) Dalmatien: de Visiani (62): 5>in agris, ruderatis 

ct ad vias totius Dalmaltiae frequens« und de Visiani (63): 
>in agro Sibenicensi«; Host (29): >In Dalmatiae demis- 
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sis, et inontanis«; Alschinger (2): »In vmcis«; Maly (40): 
»Dalm.«; Ldhr (39); >Dalniatieii<; Reichenbaeh (50): »Crescit 
in ditiones mediterranae ac adriaticae«; Schlosser et Vuko- 

tinovic (52) : >in agris, ruderatis et ad vias totius 

Dalmatiae frequens. Var. Humifusa Ten. (Picris humifusa W.) 
oecurritque in agris fertilibus circa Hagusa vecchia« und 
Schlosser et Vukotinovic (51): >Dalm.« H. humifusa Ten. 
>Dalm.<?; Nyman (44) : >Dalin.<; Hire (28) : »Boccha di Cattaro 
(Bokeljski zaliv) Ercegnovi — Meljin« und Hayek (24): »Da.« 
— Dalmatien. 

4) Kroatien und Slavonien: Neilreich (43) : »In Eisenbur- 
ger Com. (Pol. 15), Kapos-Fiired im Com. Somogy, Wahr- 
scheinlich noch an vielen Orten auf Brachen und Kleefeldern 
mit fremden Samen eingefUhrt«; Schulzer, Kanitz et Knapp 
(53); >In Gebiischen bei Veroviz; am Wege bei Drenovac, bei 
der Glashiltte Jankovac (K. it.)«; Schlosser et Vukotinovic 
(52): »In Slavonia in dumetis circa Virovitic; secus circa 
Drenovac et Jankovac« und Schlosser et Vukotinovic (51): 

»Slav. Virov. Drenov., Jankov.c; Djurasin (12): >bei 

Gospic.« 

5) Bosnien und Herzegowina: Beck (4) : »N6rdlicher Teil 
von Herzegowina. Ruderalpflanzen und Unkrauter«; Hayek 

(24) ; »BH.« — Bosnia et Herzegowina. 

6) Montenegro: Adamovic (1): »Nicht kultivierte Graslan- 
dereien um Bar und Ulcinj.« 

7) Slovenien: Ldhr (39): >Steiermark bei Cilly«-, Koch 
(34): »In agris, ruderatis et ad vias (xim Cilly in Strmk., 
Maly)«; Piskernik (45): >Mistplatze und Wegrander«; Hegi 

(25) ; S'bei Cilli, in Krain.« 

8) Wojwodina: Slavnic: »Helminthia echioides ist die 
hSufigste und hartnackigste Unkrautpflanze unserer Kleefel- 
der.c 

Aus vorne angeftlhrten floristischen Angaben ist es er- 
sichtlich, dass Helminthia echioides Gaertn. standiger Ange- 
hSriger des ganzen Gebietes Jugoslaviens ist, sowohl jenes, 
das dera Becken des Adriatischen Meeres angehOrt (Mediter- 
ranische Region), als auch des Gebiets des Donaubeckens 
(Alpinische und pannonische-osteuroptiische Region). 
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B. Daten aus den Herbarien des Botanischen Instituts 
der Universitat Zagreb (66). 

1) Herbarium Schlosser: Fund Dr. Kerner in Dalmatien. 

2) Herbarium Haracic: Insel Unija (Breida) und Insel 
Sardocevo. 

3) Herbarium Hire: Ein Muster ohne Herkunftsangabe. 

4) Herbarium Morten: Flora d. Insel Arbe: Frachfelds bei 
Arbe, Herb. Rossi. 

5) Herbarium Haracic: Flora Lussinsis, Fund von 17/VII. 
1910. Lokalitat Velizal-Umija-Feld. 



C. Llieraturangaben fiber Helminthia echioides Gaertn. in Samen 
von Rotkiee und Luzerne jugoslavischer Herkunft, 

Gentner (17) in Luzernesamen; Grisch (20) in drei Mu- 
stern von Luzernesamen; Grisch (20) in zwei Mustern von 
Rotkleesamen aus Zagreb, einem Muster aus Nova Gradiska 


12 b* 
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und einigen Mustern von Rotkleesamen unbekannter Herkunft; 
Kovacevic (35, 36) in Mustern von Rotkleesamen aus folgen- 
den Bezirken: Zupanja, Vinkovci, Vukovar, DJakovo, Brod n/S. 
Derventa, Gradacac, Nova Gradiska, Kutina, Donp Miholjac 
und Zagreb; Turk und Perusek (60) in Rotkleesamen aus 
Slovenien. 

D. Daten aus dem Laboratoriuin fiir Sameountersuchang. 


I. Samenpriifung, Zagreb (65). 
In Mustern von Rotkleesamen: 


1) 

Jahr 

1905 Galdovo (Sisak) in 

8) 

Jahr 

1931 

in 

1 Muster. 



1 Muster. 

9) 


1934 

in 

2 Mustern. 

2) 

» 

1910 in 2 Mustern. 

10) 


1935 

in 

3 Mustern. 

3) 

» 

1913 in 1 Muster. 

11) 

* 

1937 

in 

1 Muster. 

4) 


1915 in 2 Mustern. 

12) 


1938 

in 

1 Muster. 

3) 

» 

1922 in 9 Mustern. 

13) 

» 

1939 

in 

1 Muster. 

6) 

» 

1924 in 1 Muster. 

14) 

» 

1940 

in 

4 Mustern. 

7) 


1926 in 6 Mustern. 

15) 

» 

1943 

in 

1 Muster. 

In Mustern 

von Luzernesamen: 






1) 

Jahr 1915 in 2 Mustern. 

9) 

Jahr 

1935 

in 

3 Mustern. 

2) 


1922 in 2 Mustern. 

10) 

» 

1936 

in 

1 Muster. 

3) 


1923 in 1 Muster, 

11) 


1937 

in 

8 Mustern. 

4) 

» 

1927 in 4 Mustern. 

12) 

» 

1938 

in 

20 Mustern. 

5) 

* 

1928 in 1 Muster. 

13) 

3> 

1939 

in 

23 Mustern. 

6) 


1931 in 1 Muster. 

14) 

> 

1940 

in 

3 Mustern. 

7) 

» 

1932 in 1 Muster. 

15) 

a 

1946 

in 

1 Muster. 

8) 

> 

1934 in 2 Mustern. 

16) 


1947 

in 

6 Mustern. 


II. Landesanstalt fiir landwirtschaftliche Forschungen 
Novi Sad ( Wojwodina) . 

Auf Luzernefeldern in Ortschaften: Senta, Becej, Sombor, 
Nordbanat bis Zrenjanin, Vrbas. 

III. Laboratorium fUr Samenkontrolle Osijek. 

In Rotkleesamen: Jahr 1938 in 3 Mustern. 

In Lueernesamen: 1) Jabr 1938 in 12 Mustern. 

2) > 1939 in 4 Mustern. 

3) » 1940 in 2 Mustern. 

4) » 1942 in 2 Mustern. 
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IV. Bundesnnstalt fUr Samenkontrolle Beograd — Zemun. 

Ill Luzerneaamen: Im Jahre lf^33 in 3 Mustern fiir drei Be- 
zirke (Ing. Danica Arandjelovic). 

Aus vorne angefiihrten floristischen und Laboratorien- 
(laten des Samenkontrolldienstes ist es klar, dass Helminthia 
echioides Gaertn, ein standiges Floraelement der jugoslavi- 
>chen Flora ist (FNRJ) iind nieht etwa eine zufiillige (ephe- 
merophyte) Pflanzc. 

Helminthia echioides Gaertn. komrat auch ini ungarischen 
Luzerne- und Rotkleesamen vor — Danisska (9), Degen (10), 
Lengyel (37, 38) und Volkart (56). 

Sulek (58) liat fiir die Genus Picris den A'olksnamen 
Priljektisa' , und (59) fiir die Art Helminthia echioides 
Gaertn. den Namen »Hrastelj<. Dieser Name ist auch im Aka- 
(lemisclien Worterbucli der kroatisclien oder serbischen Spra- 
cho zu finden (67) fur die Umgebung von Dubrovnik (Gruz) 
von Vodopic. Vuk hat den Volksnamen »Rastelj«. Schlosser et 
Vukotinovic (51) nennen Helminthia echioides Gaertn. »Pra- 
kica jezasta« und die Varietat humifusa Ten. ^Prakica poval- 
iena«. 

Stebler (56) ziililt den Luzerne- und Rotkleesamen aus 
nachbarlichem Ungarn zur Gruppe der osteuropaischen Pro- 
venienzen. Klapp (33) ziihlt zu den osteuropaischen Gruppen 
sogar den Klee aus Tirol, Steiermark, Ober- und Niederoster- 
reich, Karnten und aus dem nachbarlichen Ungarn. Poelt (46) 
und Eggebrecht (8) reihen ungarischen Inkarnatklee, in Be- 
zug auf Provenienzen, zu Osteuropa ein. Auch Gentner (17, 
18) reiht jugoslavischen Luzerne- und Rotkleesamen in die 
Griippe der osteuropaischen Provenienzen ein. Dasselbe be- 
hauptet Kovacevic (35, 36) und Grisch (20). 

Nach Versuchen Turk und Perusek (60) besitzt jugoslavi- 
scher Rotklee (Slovenien) dengleichen Wert wie der welt- 
bekannte Rotklee aus Steiermark. Grisch (19) hat in neurer 
Zeit nachgewiesen, dass »Banater Luzerne« eine sehr hohe 
Qualitat besitzt. Nach Versuchen von Grisch zwischen Lu- 
zerneprovenienzen — Poitou, Mahrische, Slovakische, Banater, 
Somes, Nordbulgarische und Ungarische — gibt es hinsichtlich 
der Qualitat keinen Unterschied. 
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Aus vorne angefiihrten Daten tiber Zugehbrigkeit von Hel- 
minthia echioides Gaertn. der Flora Jugoslaviens, weiter den 
Daten aus Laboratorien ftir Samenanalysen, und den Ver- 
suchen mit Luzerne- und Rotkleesamen jugoslavischer Her- 
kunft, ware es unrichtig zu behaupten, dass diese Samen, wenn 
sie Friichte von Helminthia echioides Gaertn. enthalten, me- 
diterranischer Herkunft wnren und deshalb minderwertiger 
seien als jene humider Klimate. Genetisch ist Helminthia 
echioides Gaertn. ein mediterran-atlantisches Element, aber sie 
hat mit den Samereien von landwirtschaftlichen Pflanzen (an- 
tropohorisch) die Grenzen ihres Naturareals uberschritten 
und sich nach Norden bis Danemark und England ausgebreitet. 
Gentner (2) zitiert, dass Eastham Friichte von Helminthia 
echioides Gaertn. sogar in Samen von englischom Rotklee 
gef unden hat. 

Nach Hegi (25) hat Pothogg (48) festgestellt, das.s Helmin- 
thia echioides Gaertn. in Norddeutschland im sehr kalten Win- 
ter 1913/1914 iiberwintert hat. 

Wenn wir all die vorne dargelegten Ausfiihrungen beriick- 
sichtigen, kdnnen wir mit Sicherheit behaupten, dass man auf 
Grund vom Vorhandensein der F'ruchte von Helminthia 
echioides Gaertn. im Saatgut jugoslavischer Luzerne und Rot- 
klees solches Saatgut nicht als mediterranisch, also weniger 
wertvoll, ansehen darf. 

Die jugoslavischen und ungarischen Daten beweisen klar, 
dass Helminthia echioides Gaertn. die Grenzen des Gebietes 
der mediterranischen Flora uberschritten hat. 

Bei air dem miissen wir doch zugeben, dass Samen jugo- 
slavischer Luzerne und Rotklee ihrer Herkunft nach sowohl 
aus dem Donaubecken (Schwarzes Meer) als auch dem Becken 
des Aegfiischen und Adriatischen Meeres stammen kdnnen. Die 
hier vorliegenden Ausfiihrungen beziehen sich ausschliesslich 
auf das Gebiet des Donauflusses. Dieses Gebiet, in seinem 
jugoslavischen Abschnitt, kann man in zwei Teile teilen u. zw. 
einen dstlichen und einen westlichen Teil. Im ostlichen Teil 
(Jugoslaviens Nordosten) herrscht dasselbe Klima wie in Siid- 
ungarn, und dort wird tiberwiegend Luzerne ftir Futter und 
Samengewinnung gebaut. 



177 


Das Klima des westlichen Teiles ist mehr wie das der Ge- 
birge (Alpen, bosnische und kroatische Gebirgsgruppen) . Dort 
wird hauptsachlich Rotklee fiir Futter und Samengewinnung 
gobaut. Der ostliche Rayon hat ein arides bzw. semiarides 
Klima, wahrend im westlichen Rayon ein humides bzw. semi- 
humides Klima herrscht. In diesen zwei Rayons liegen die 
wichtigsten landwirtschaftlichen Gebiete Jugoslaviens. 

Im mediterranischen Gebiet wird fast ausschliesslich Lu- 
zerne gebaut, aber dortige Samenproduktion kommt fiir den 
Handel nicht in Betracht. Die mit dieser Luzerne angebauten 
Flachen sind nur klein. Das Hauptgebiet des Luzernebaues in 
Jugoslavien ist der vorne erwahnte ostliche Rayon. 
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Die Lokalitaien von Ambrosia artemisiifolia L. in 
Jugoslavien. 

Von 

Dr. J. Kovacevic, 

Bundesanstalt fiir die Zuchtung und Produktion von Pflanzen, 
Zemun-Jugoslavien. 


Die nordamerikanische Unkrautpflanze Ambrosia artemisii- 
folia L, ist fiir drei Gebiete Jugoslaviens verzeichnet. In alle 
drei Gebiete wurde Ambrosia artemisiifolia L. (inquilinus) 
unter landwirtschaftlichen Samereien eingeschleppt. 

Die iugoslavische Flora hat eine Art Ambrosia als Ange- 
horige der einheimischen Flora. Dies ist Ambrosia maritima L. 

Die Hauptgebiete dieser Art sind die folgenden: 

Alschinger (1): >in cultis insularuin-Zadar«; Beck 

(2) : >in Formationen des Ufersandes, und im Tnneren 

in Formationen von Glycyrrhiza echinata (nordl. Bosnien, 
Brcko)<; Hayek (3): >Dalmatien, Epir (Albanien)«; de Vi- 
siani (8): »Sudl. Dalmatien (Dubrovnik, Budva, Korcula und 
Vis).« 

Die LokalitUten von Ambrosia artemisiifolia L.: 1. Kova- 
cevic (5,6): >In den Befunden von ungereinigten (naturellen) 
im Naturzustand belassenen kroatischen Rotkleesamen konnte 
ich in Grenzbezirken und zwar in dem von Koprivnica in 3 
und in dem Donji Miholjac in 1 Muster je eine gut entwickelte 
Frucht von Ambrosia artemisiifolia L. feststellen< ; 2. Horvatic: 
»Les fruits decetteplanteont6t6d4jfe trouv6s auparavant (1943) 
sur le territoire de notre pays, m61ang6s aussi 5, grains de 
trMle rouge. Mais r6cemment cette sorte am6ricaine a 6t6 trou- 
v6e chez nous aussi comme plante adventive dans la region de 
Mlaka, au sud de Save prfes de Zagreb«; 3, Maly (7): » Am- 
brosia artemisiifolia L. Heimat: Nordamerika, Wanderpflanze, 
neu fiir Bosnien. Nordbosnien: Dorf Osojci bei Derventa an 
der Ukrina.- Zwei Stiicke dieser Art erhielt ich im August 1939 
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von der Landwirtscliaftlichen Kontrollstation in Sarajevo mit 
der Bitte um Bestimmnng derselben. Sie ist am Gut des Bauern 
Kraus vor 4 Jahren zum ersten Mai aufgetreten und umfasst 
heute ein Gebiet von ca. 300 Dunuin^) Ackerland. Jetzt (1939) 
kommt sie als lastiges Unkraut liberall vor, in Stoppel-, Kuku- 
ruz-, Bohnen- und Erdapfelfeldern. An den letzteren Orten ge- 
deiht sie besser, wachst als einjahriges Kraut in dichten Be- 
standen und keimt mitte Mai. In Getreidefeldern bleibt die 
Pflanze bis zur Mahd niedrig und entwickelt sich erst spater. 
Im Jahre 1938 erroichte si© die Hohe des hochsten Kukuruz. 

Ambrosia artemisiifolia ist eine Charakterpflanze des soge- 
nannten >Amerikanischen Kleesamens« (Trifolium expansum 
W. u. K.), dessen Vorkominen und absichtliche Oder unabsichU 
liche I]infuhrung (vielleicht aus Ungarn?) bei uns mir unbe- 
kannt ist. Brauchbares Herbarmaterial und Samen sowi© wei- 
tere Auskunfte, um die ich bat, waren iiber erstere Art leider 
nicht zu bekommen.« 

All© drei Lokalitaten liegen im Produktionsgebiet© des 311 - 
goslavischen Rotklees und der Luzerne. 
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Scleroiinia spermophila and Other Seedsborne 
Fungi on Clover. 

By 

Mary Nobhy 

Plant Pathology Service — Department of Agriculture for Scotlandy 
Seed Testing Station, Corstorphme, Edinburgh, 12. 

Some 20 years ago a paper was published in tliese Pro- 
ceedings describing a fungus on Avhite clover seed (Alcoek 
1928). It was then provisionally identified as a minor fonn 
of Scleroiinia irifoliorum Eriks.s. Since that time the fungus 
has been further studied under laboratory conditions and its 
systematic position clarified to some extent in a paper published 
recently (Noble, 1948). The purpose of the present paper is 
to discuss this species and a few other fungi on clover, from 
the point of view of their occurrence in seed samples, the more 
technical mycolpgical aspect having been dealt with in the 
other paper. 

The fungus described by Alcock (1928) and Alcoek & Mar- 
tin (1928) has now proved to be quite distinct from S. Irifo- 
liorum and has been called Scleroiinia ftpermophila. The cir- 
cumstances of its occurrence in white clover seed in Britain 
were recorded by the earlier writers and their description of 
infected seeds as »grey-pink< cannot be improved upon. Such 
seeds are still recognised in the official Scottish Seed Testing 
Station as indicating that the seed is probably of New Zealand 
origin although no record of the disease has apparently been 
published in that country or indeed in any other. It is a cu- 
rious fact that this species is not known in the field at all and 
yet it kills the seed which it infects. It has only been found 
on the small seeded »wild« type of white clover. 
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The earlier association of S, spermophila with S. (rifoliorum 
has led to some confusion since the latter fungus attacks white 
clover very rarely and has not yet been found within the seed 
itself but is normally transmitted in the form of sclerotia mixed 
with the seed. S. spermophiln on the other hand has not been 
recorded on red clover, and is usually found within the seed 
in the form of a mycelium. Alcock & Martin described how, 
when infected seed is kept damp, the mycelium gives rise to 
a very small sclerotium which breaks through the testa to 
the outside and until 1947 such a sclerotium had not been 
found in this country in seed which had not been thus treated. 
Pape (1937), however, in discus.'-ing this fungus, which he 
al<o considered as a distinct species, remarked that Dorph- 
Petersen liad sent him seed bearing >uch sclerotia. In the pre- 
vious paper (Noble 1948), the writer suggested that such seed 
may have already been in a germinator so that the sclerotia 
might form, but in 1947 on two occasions single >«eeds w€‘re 
found in infected -amples which, so far as is known, had not 
bemi exposed to damj)ne>s. S. spermophiln therefore must be 
recorded as transmitted rarely in the form of scleiotia which 
unlike those of S. irifoliorim are attached to the seed and have 
not been found free. This does not alter the fact that infec- 
tion by 5. spermophiln cannot be »cleaned out« of the seed 
sample as infected and healthy .^eeds are very similar in size. 
The larger sclerotia of S. trifoliorum are, however, usually 
removed in cleaning so that only those of approximately the 
same size as the seed remain in the sample. 

It is noted above that infected seed?- are killed by S, sper- 
mophila but no other information is available concerning its 
pathology. In this resj>ect it stands in marked contrast to 
another fungus transmitted in red clover seed which although 
infected, rarely fails to germinate i. e. Bofryfis nnthophila 
Bond., and which is known to live almost as a symbiont within 
the infected Kseedling. The only phase of the life cycle of B. nn^ 
fhophiln in which it behaves as a parasite occurs when the 
anthers develop, the pollen being replaced by Bofryfis spores. 
An easy method of detecting infected clover flowers is to de- 
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press the keel with a pencil point. The healthy flowers emit 
a puff of yellow pollen but in infected flowers this is replaced 
by a little cloud of grey spores. If many flowers in a crop 
were infected the seed yield might be reduced. Generally it is 
not regarded as causing a serious disease. 

Botrytis anthophila has only been found rarely in the field 
in Scotland and occasionally in England but can be found 
fairly readily in imported samples of Swedish seed in certain 
seasons. In summer 1945, for imstance, samples of pedigree red 
clover frequently contained infected seeds which could not be 
distinguished by their outward appearance. If such seeds are 
scattered over damp filter paper in a petri dish, after a few 
days minute clusters of bright spores are formed. The spores 
are borne on very short stalks 0.1 mm. long, and the terminal 
clusters have a curiously starry appearance when viewed un- 
der a low-power binocular microscope. 

Mycologically the genera Botrytis and Sclerotinia are very 
closely connected. In all Sclerotinia species there are two spore 
forms, the ascospores formed by sexual reproduction, and the 
micro-conidia involved in sexual reproduction, often regarded 
as male elements. Only these two forms occur in S. irifoliorum. 
In some there is a third the macro-conidial or imperfect stage 
which can take several forms, one of which is given the spe- 
cific name »Botrytis«. Many fungi known originally as Botry- 
tis spp. have subsequently proved to be .simply a stage in the 
life cycle of a Sclerotinia. Sclerotinia spermophiln was first 
described as having no imperfect .stage otherwise it would not 
have been called a form of S. trifoliorum. However, the asco- 
spores if allowed to grow in a certain way, do give rise to a 
Botrytis stage and although detailed comparison has not yet 
been made between them there is considerable similarity be- 
tween this stage and Botrytis anthophila. Again in the latter 
fungus no sclerotia or micro-conidia were known until the 
writer described them, thus the evidence points to the existence 
of a >Sclerotinia< stage, so far unknown, in Botrytis antho- 
phila, Since the latter fungus only occurs on red clover while 
8. spermophila has only been found on the seed of white, it 
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is possible that these two fungi may prove to be one; infection 
experiments between the two hosts and their parasites would 
prove or disprove this theory. 

Another species of Sclerotinia recorded comparatively re- 
cently on red clover in Chile is S. minor formerly know’^n in 
several countries as a parasite of lettuce. This was found by 
Mujica (1943) causing a disease of red clover. In correspon- 
dence he has given fuller particulars thus: ^Concerning Scle- 
rotinia minor dagger it attacks in the same way as S. trifo- 
liorum Erikss. I found it on red clover producing a neck rot 
which makes the plant look wilted as if it had been pulled off 
from the ground. Inside the decayed tissues, stalks and roots 
there was a large number of minute sclerotia. Of coxirse this 
disease can be seed-borne, as most of these resting bodies are 
of the same size as clover seeds and it is not difficult to imagine 
that in the threshing process, stalks containing sclerotia can 
be disintegrated in the machine, the fungus being carried after- 
wards with the seed. As a matter of fact, I believe that this 
was the way in which this disease arrived in our country. « 

The sclerotia of Typhiila trifolii are also sometimes found 
in red clover samples from Canada. They may be distinguished 
from other sclerotia by their similarity to brassica seeds, even 
having a small light coloured spot simulating a hilum. It may 
be mentioned that in a handbook s>Seed Illustrations-*: issued 
by the U. S. Department Agric. an >undetermined monocotc 
seed (presumably undetermined because it would not germi- 
nate), is illustrated which bears a remarkable resemblance to 
a Typhula sclerotium! 

In conclusion the writer wishes to express deep appreciation 
of the generous co-operation of many colleagues in seed-testing 
stations and mycological laboratories in this country and 
abroad. In Scotland the official seed testing station is in the 
same building (and under the same director) as the plant 
pathology laboratory, so that close collaboration is easy, the 
former providing much interesting material for study by the 
latter. There is, since the war, a more widespread appreciation 
of the importance of seed pathology, a field in which Dr. 
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Doyer working along with the 1. S. T. A. sub-Committee car- 
ried out such valuable pioneer work. With the initiation in 
many more countries of schemes for the production of certified 
seed whose freedom from .seedborne pathogens is guaranteed 
there is a great need for such continued international colla- 
boration. 
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Infection Experiments with 
Ascochyta imperfecta on Trefoil (Medicago lupulina). 

Bv 

(hidrtm Johamen, 

(i(iv(}rnineiit F]x|K'rimeiital Station for Plant Palhologv, L>ngb\, Denmark. 


Ascochyta imperfecta is a fungu.' which appears quite often 
ftn trefoil seed grown in Denmark. It is occasionally met with 
in the fields on 2 years old ti'efoil and alfalfa, where })ycnidia 
are found close together on the stems which have wintered. 
Long, irregular spots, light-brown in the centre and with a 
dark-hrown-black edge, are found on the fresh ^tems. If the 
sj)ots spj-ead clear round the stems, the shoots die. Spots of the 
same shape and colour as on the .stems are also found on the 
petioles and the fungus may grow from the petiole.s into the 
stem. On the leaves spr»ts appear, round or irregular in shape 
and of a dark-brown-black colour, gradually turning light- 
brown in the centre, now and then forming concentric rings 
and bordered with a yellow zone. 

As it has jjrovwl that .seeds having a heavy natural infection 
<if Ascochyta imperfecta frequently give a healthy crop, in- 
fection exi>eriments were made with pure cultures of the 
fungus to examine whether, through seed infection, it was at 
all possible for the fungus to do any damage worth mentioning 
to plants in Denmark. 

Different kinds of infection methods were used: 

I. Healthy trefoil seeds were sown in sterile soil in two 
small pots. When the seeds had germinated, the seedlings in 
one of the pots were sprayed with sterile, distilled water, and 
in the other pot with a spore-suspension of Ascochyta imper- 
fecta. Both pots were covered with glass plates. After 12 days 
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the non-infected plants were still healthy, whereas a good 
many of the infected ones were dead and the cotyledons of the 
rest had withered and typical symptoms had developed on 
stems and leaves. Pycnidia developed on the attacked parts of 
the plant and the fungus was re-isolated. 

II. A portion of healthy trefoil seed was sprayed with 
sterile, distilled water and another with a spore-suspension of 
Ascochyta imperfecta. These portions were placed on moist 
paper in glass-boxes and left there for 24 hours, after which 
the seed was sown in sterile soil in pots (2 pots with non- 
infected and 2 pots with infected seeds). After 11 days the non- 
infected seeds had germinated well, while the infected seeds 
germinated very poorly and many of the plants died at a very 
early stage. The plants which survived showed no sign of the 
disease. 25 days after sowing the plants were counted. The 
result of the counting was as follows; 


Namber of plants emergriog from 
noii'infectod sample Infected sample 


Pot 1 205 59 

Pot 2 260 50 

Total 465 109 

Ratios 100 23 


Plants of both the non-infected and the infected seed samples 
were planted in plots and kept under observation all the sum- 
mer, but no symptoms of the disease appeared on any of them. 

III. Pots with sterile soil mixed with sterile wheat-bran 
and with wheat-bran grown with Ascochyta imperfecta res- 
pectively were sown with trefoil. In the non-infected pot 182 
seeds germinated and in the infected pot only 3, 

IV. Ascochyta imperfecta was inoculated on agar in petri 
dishes. When the fungus had spread completely, the dishes 
were filled up with sterile soil. After some time, when the 
soil was supposed to be penetrated with the fungus, the soil 
was transferred to sterile pots and sown with trefoil. Pots with 
sterile soil were likewise sown. In both the infected and the 
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non-infected pots the seed germinated well and no symptoms 
of the disease were found on the plants. The soil had apparently 
been insufficiently infected. 

The result of the experiments must be explained thus: 
Plants of heavily infected seed die before they penetrate the 
ground or die as seedlings. If the soil is heavily infected the 
plants are killed before they penetrate the surface of the soil. 

The typical symptoms of disease have only aj)peared on 
plants which were infected after germination, consequently 
by secondary infection. 
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Deiermination of the Viability of Seeds of Some Vegetable 
and Field Crops by Means of Sodium Selenite. 

By 

M. Plaut & Ch. GabrielU-Gelmotid, 

Division tif Agionomy & Seoil, 

Agricultural Research Station. Rehovot, Lsracl. 

Introduction. 

The method of assese^ing the viability of a .^hhI sample by 
germination test involves a delay of at least a week and often 
up to several months. Such tests must be carried out at different 
temperatures and humidities, according to varietal require- 
ments. 

The determination of seed viability by staining reactions 
is therefore of obvious attraction. Preliminary studios in this 
direction have been carried out by Plaut and Reich (1944). 
The results of using one snch reagent, sodium selenite, on 
the seeds of a number of field and vegetable crops are presen- 
ted below. 

The results of experiments with sodium selenite 
(NagSeOs • 5 H 2 O) are described Neither the age of the solution 
nor its repeated use affected results. Sodium selenite treatment 
of bean, maize and lentil seeds had an adverse effect on their 
germination. The rate of staining of cowpea seeds increased 
slightly with the concentration of sodium selenite when the 
latter was raised from 0.25 to 1 ®/o. Staining of seeds of cow- 
peas, broad beans and vegetable marrows was more rapid at 
58 C than at 35, 28 or 12 ° C. Staining appears to be the 
result of reduction of sodium selenite. The pH value of the 
latter was reduced by immersion of lentils and bean seeds. 

The permeability to sodium sehnite of the seed coat in 22 
crops has been studied, and the parts stained by the treatment 
have been determined. Detailed methods for using this staining 
reagent have been worked out for eggplants, tomatoes, cu- 
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cumbers, vegetable marrows, radishes, beans and lentils. 
Checking the results of staining tests by the usual germination 
tests, it was found that results closely agreed in the cases of 
beans and cucumbers, and corresponded reasonably well in 
eggplants and lentils. Occasional divergences requiring further 
study were found with tomatoes, radishes and marrows. 

The potential value of staining by sodium selenite and 
other reagents in determining the viability of seeds is discussed. 

Review of literature. 

Among the methods adopted as substitutes for the germin- 
ation test are those of Gurewitch (1935), ba^ed on the re- 
duction of dinitrobenzene, which penetrates living cells only, 
and of Neljuhow (1925), who used aniline dyes. The latter 
method, now being employed in seed-testing laboratories, is 
based on the fact that indigo-carmine, which does not enter 
living seeds, penetrate> dead seed;-, staining the embryos an 
intense blue. 

Viability tests have also been made with tellurium and 
selenium salts, utilising a dtycovery made by Scheurlen (1900) 
in bacteriology-. Scheurlen found that anthrax bacilli were able, 
by their respiratory activity, to reduce tellurium and selenium 
salts to form the free metals which could readily be identified 
by their red or black c(tlours. Hanegawa (1935) utilized tellu- 
rium salts in testing forest .-et'ds but Eidrnanu (1937) found 
selenium salts more .suitable. He recommended acid sodium 
selenite, NaHSeOs, wliich is light-stable, cheap, and easily 
reduced b.v plant cells giving an unmistakable red colour. 
Eidmann determined colour standards foi- many species of 
forest .seeds correlating the.se with ])ercentages and rates of 
germination. 

Lakoii (1940) showed that the degree of viability could be 
measured by- the extension of the d.ved area on the surface 
of the embr.vo. By' com])arisons with germination tests, he 
found that a seed uith an undyed embry'o, or one in which 
not more than one-third of the hypocotyl was coloured, wa.s 
incapable of germination. 

Doroshenko ^1933), using the indigo-carmine method. 
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developed a technique for extracting the minute embryos from 
carrot seeds for viability tests. Each seed, after soaking 
10 — 12 hours in tap water, was manipulated under a lens; the 
testa at one end was removed and the embryo forced out by 
pressure applied at the other end. The extracted embryos were 
transferred with a brush to a piece of cloth which was then 
dipped into the staining solution. After 3 hours the embryos 
were examined under a lens and classified according to colour. 

The technique of using sodium selenite as a seed reagent. 

The reagent was used in solutions prepared 1, 5, 7, 15 and 
25 days beforehand. Neither the age of the solution nor its 
repeated use influenced its effect. 

The stain is persistent and does not wash out even if the 
seeds are left in water for a considerable time after staining. 

If lentil .seeds were injured by being finely ground and then 
immersed in a 1 ®/o sodium selenite solution, the broken pieces 
of seed were coloured red, but if the seeds were killed before 
immersion they did not become stained. 

The effect of sodium selenite at various concentrations 
on the germination of seeds was studied with beans and maize. 
After treatment the seed.s were dried for 24 hours and were 
then germinated on sand plates. The results appear in Table 1. 

Table 1. Effect of mdium selenite on seed germination. 


Percentage Seed Germination 



Control 

Treated for 80 minutes 
at a concentration of: 

Treated for 8 minutes 
at a concentration of: 



0.1% 1 

0.6 •/. 

IB 

2 •/, 

2 % 

Beans 

96<Vo 

47 o/o 

70/0 

lOO/e 

69 

6 ®/o 

Maize 

99.5 «/o 

97 o/o 

66 0/0 

20 % 


450/0 


In another test lentil seeds were treated with sodium selenite 
at 0.1 •/», 0.25 */o strength. All the seeds were stained and were 
thus shown to be highly viable. But when, after treatment, 
these seeds were plated out to germinate, none of them showed 
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any sij^ns of life. Sodium selenite thus acted as a poison on 
these seeds. 

Effect of concentration on rate of staining. 

The rate of staining at various concentrations of sodium 
selenite was tested with cowpea seeds, using 0.25 0.5 ^/o 

and 1 solutions. The results are presented in Fig. 1. and 
show that, within tlie range of conctmtrations tested here, the 
rate of staining increases slightly with the concentration of 
tlie solution. 





3 

2M 



0 


9 

• 



0 

© 


• 


1 

0 

bI 


• 


Fig. 1. The effect of concentration of sodhtm selenite (0.2o — 1 ^/«) on the 
rate of staining of con' pea seeds after 1 — 24 hours 


Effect of temperature on the staining process. 

Seeds of cowpeas, broad beans, vegetable marrows, and 
lentils were immersed in a 0.5 solution of sodium selenite 


14b 
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Table 2, Efjed of iemperature 


Period of 

12* C 

28® C 

immersion 

cowpea 

lentil 

broad 

bean 

cowpea 

lentil 

broad 

bean 


V 2 hour — — — — — - 

IV2 » - ~ — — — 

2 » Hh 

3 . — — — ++ ++ 

4 , — — — ++ ++ 4 

3 > — + — ++ ++ +4 


24 > ++ +++ + + + + + + + + + 4 


4- incipient stain. 4-4- stained. 4-4-4- stained bright red. 

At 100 ° C the shade of staining was ahnomal. At 35 ° C staining was most 


at temperatures of 12, 28, 55 — 59 and 100 ° C. Observations 
on the progress of staining at each of these temperatures are 
recorded in table 2. 

These observations indicate that colour was first shown by 
the seeds kept at 100 ° C, and last by those at 12 ” C. However, 
at 100 ° C the colour remained at the initial shade of rose 
and failed to deepen in time as at the other levels of tempe- 
rature. This is probably to be ascribed to the destruction of 
the enzymes concerned in the staining process. Staining was 
most marked at 35 ° C and most rapid at 58 ° C, as compared 
with the remaining temperature.®. 


On the mechanism of action of sodium selenite on seeds. 

Staining as a result of reduction. 

To observe the effect of oxidation and reduction of the 
staining process, oxidation of a sodium selenite solution was 
effected by addition of 33 */« hydrogen peroxide. This was 
carried out once under acid and once under alkaline conditions. 
In both cases the red stain failed to appear. On the other hand, 
when reduction of the sodium selenite solution was effected 
by means of zinc the solution stained red. 
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-.luhtiug by 0.5 xodimii selenite. 


35" C 

58* C 

100" c 

cowpea 

lentil 

broad 

bean 

cowpea 

lentil I 

broad 

bean 

cowpea 

lentil 

broad 

bean 




4 

4 

4 

4 

4 

4 

+ 

+ 

4 

44 

44 

4 

"T 

4 

f 

■f 

+ 4 

4 

r4 

44 

44 

4 

4 

f- 

■f-f 

44 

4 


-^4 

44 

4 

4 

4 

+ 4- 

44 

4-f 

44 

44 

44 

4 

4 

4 

•f + + 

444 

-l- _j_ 

-f -f4 

444 

4 + 4 

4 

4 

4 

•f *f 4* 

444 

4-f + 

+ 44 

444 

4 4 4 

4 

4 

4 


niarkfrt. At 12 (1 Ihf of staining was lighter than at other teiniieratiires. 


Hydrogen ion concentration. 

Tilt* effect of lentil and bean ^eeds on the hydrogen ion 
concentration of sodium selenite solution was studied with the 
results presented in table 3. 


Table 3. Effect of seeds on hydrogen ion concenlralion of sodium selenite 

solutions. 



pH value of sodium selenite solution 


control 

after immersion of seeds 
for 48 hours 



A 1 

B 

Lentils . . . 

9.02 

8.30 


Heans 

9.29 

8.18 

a 10 


Immersion of seeds thus reduces the pH value of the sodium 
selenite solution. 

Staining of enzymes. 

Tomato seeds were cut across and were immersed in water 
for 48 hours. After the seeds had been removed, a 1 "/« sodium 
selenite solution was added to the water. The solution turned 


Mb* 
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red after several days. In a control vessel, in which a sodium 
selenite solution was exposed for several days under identical 
conditions, no change of colour took place. 

The application of sodium selenite to various vegetable and field crops. 

Permeability of the seed coat and reaction of the seed parts. 

It has been apparent that seeds of various crops differ 
widely in the permeability of their seed coat to sodium selenite 
and in the staining reaction of their parts (embryo, scutellum, 
endosperm) to this material. Table 4 summarizes oui' ob- 
servations on this point. 


Table 4. Permeability of need coat and reaction of need parts to sodium selenite 
in seeds of various vegetable and field crops. 



Permeability 
of seed coat 

Seed part/s stained 

Crop 

(4- = perme- 
able; 

( f “ stained, — - unstained) 


— = imperme* 
able) 

embrv'O ! scuteilnm 

i 

endosperm 


Cowpea 

4- 

VeUth 

4- 

Pigeon pea 

4- 

LathyruH Ochrns 

4- 

Lentil 

4- 

Pea * 

4- 

Kroadbean 

4- 

Runner bean 

+ 

Sorghum (durrah) 

— 

Pensillaria^) 

. 

Barley 

— 

Oats 

— 

Maize 

— 

Sunflower 

— 

Cauliflower — 

4- 

Chilli 

— 

Eggplant 


Tomato 

— 

Radish, large white 

4- 

» small red 

4" 

Vegetable marrow 

— 

Cucumber 

— 


+ 

4- 

-f 

4 


4- 


4- 


-h 


4* 


4- 

-f 

4' 

4" 

4- 

4- 

1 

T" 

4- 

4- 

4- 

4- 


4- 


4- 


4- 


4- 


4- 


4- 


4- 



+ 


H- 

4- 

4” 

4 - 

4 " 


4 - 

4- 


-h 

H- 

4: 

4- 


The Pemillaria seeds begran to germinate in the sodium selenite solution. 
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Teats with sodium selenite on seeds of specific crops. 

1. Eggplant. 

When eggplant ^eeds of the Black Beauty variety were 
immersed in a 1 ®/» Na 2 Se 03 solution for 24 hours and were 
then cut open, no staining was found to have taken place. As 
it was su.spected that the fatty components of the seed coat 
jnevented penetration of the sodium selenite, seeds were 
immersed for 24 hours in sodium carbonate solutions of 10, 
20 and 40 ®/o strength, respectively, and were then treated for 
24 hours with 1 ®/o sodium selenite; they still failed to stain. 

To expose the embryo, seeds were therefore out in such a 
manner that the embryo was cut lengthwise into halves. To 
facilitate this o|)eration they were first soake<l in water for 
24 hours and were then cut and immersed in a 1 ®/« sodium 
selenite solution. 



Table ; 

5. Staining of eggplant 

seeds hu 

sodium selenite. 


Percentage of seeds stained 

Calculated 
% germ- 

o/o germination 

Lot 

r 

e <1 

pink 

as determined 
in parallel 
tests 

no. 

stained 

completely 

stained 

1 partly 

stained | 
completely j 

stained 

partly 

ination 0 

1 



54 

43 5 

83 

82 

) 



44 5 

16 5 

54.5 

50 

.*> 

'iTi 

35 



so 

86 

1 

22 

17 



69 

70 

T) 

m 

21 



81 

76 

() 




25 

1i),5 

26 

7 


12 



1(X) 

93 

s 

7l.f) 

21 5 

7 


100 

81 

0 

17 


30 

16 

88 

86 

1(^ 

:^i.5 

8.5 

41 

11 

IM) 

84 5 

11 

75.5 

2i 



100 

98 

12 

4(i.5 

4 

40 

4.5 

03.5 

98 

la 



76 

18 

88 

92.5 


') In calculatinii (ht' senoriil iiercentage nf s(>ed.s stained two thirds of 
the pei'ceiita(?e of seeds partly stained pink was added to the full percen- 
tages of seeds completely stained pink or partly or completely stained red 
(following the practice accepted in viability tests with hard seed). 
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The seeds treated in this manney did not stain uniformly, 
some staining a strong red, others pink; in either case the 
seeds did not always stain completely and some were only 
partly stained. 

Table 5 presents the results of 13 tests, each carried out on 
2 lots of 50 seeds. 

The table as well as graph 1 indicate the close agreement 
between the results of the staining and of the germination te.sts. 

Graph 1. The parallelism of results obtained by germination tests (broken 
line) and by 1 sodium selenite staining (entire line) on some regetable 

crops. 



Vertical axis: percentage of stained seeds or germinating seeds. 
Horizontal axis: No. of tests. 
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The sodium selenite method thus appears applicable to egg- 
plants. A.S germination tests with the latter generally take 
14 days, reduction of the testing period to 48 hours is of 
undoubted value in assessing samples of this important sub- 
tropical ve^table. 

Agreement is complete in the case of beans and cucumbers, 
and good with eggplants, while with tomatoes results diverged 
in some instances. 

2. Tomafo. 

As with eggplants, the sodium selenite solution failed to 
stain whole seeds even after previous treatment with sodium 
carbonate, and even where the strength of sodium selenite was 
raised to 4 ®/o. The seeds were therefore cut lengthwise (like 
the eggplant seeds) after pre-soaking for 24 hours in water, 
and were then treated with 1, 2 and 4 ®/o sodium selenite, 
i-espectively. Counts of 16 lots, each of 2 X 50 seeds, of the 


Table 0. Staining of lotnalo seeds by sodium selenite. 


Lot no. 

Percentage of seeds stained 

Calculated 
general *^'0 
stained *} 

‘'/o germination 
as determined in 
parallel tests 

completely | 

partly 

1 

91.5 

7.5 

96.5 

97.5 

2 

80 


80 

98 


82 

4 

84.(i 

92 

4 

85 


85 

85 

5 

75 


75 

99.5 

() 

70.5 


70.5 

81 .5 

7 

79,5 

10.5 

86.5 

91.5 

8 

85 

15 

95 

75.5 

9 

76 


76 

86.5 

10 

95 


95 

97.5 

11 

92 


02 

88 

12 

85 

7.5 

JM) 

83 

13 

60 


60 

73.5 

14 

82 


82 

94 

15 

46 

28.5 

64.5 

82.5 

16 

100 


100 

97,5 


See footnote to preceding table. 
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Marmande variety after treatment with a 1 */» .solution gave 
the results indicated in table 6. 

Here again the depth of the stain varied from deep red to 
pink, and the seeds were stained partly or completely. As 
shown in fig. 2, staining of the embryo was particularly 
marked. In evaluating the results no account was taken of the 
depth of the stain of seeds stained completely, but — as with 
eggplants — only two thirds of the seeds partly staining pink 
were counted as stained. Observations on tomato seeds must 
be made immediately after treatment, otherwise the seeds 
shrivel and results are obscured. 

The figures presented in the table, together with gra])h 1, 
show a definite correspondence between the results f)f the 
staining and of the germination tests. In spite of occasional 
discre])ancies, the sodium selenite metliods thus seem to be of 
use in testing tomato seeds, where ordinary germination te''ts 
take 14 days to complete. 


Fig. 2. Types o] siaining of irhnle and haired lomain seeds hy sudmm 
selenite (1 "li sululionj. 


Q ^ C C -- 

* 1 ^^ pm 

c C s, e. 


Black = Deep red stain. Dotted = Stained pink. White =: Unstainc'd, 
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3. Cucumbers. 

Sodium selenite solutions of 1. 2 and 4 “/o failed to stain 
seeds in their seed coats, even when treated with 10, 20 or 
40 */o sodium carbonate. 

When the seed coat was removed and the speds were 
immersed in sodium selenite solutions ranginj; from 0.5 to 4 ®/o 
in strength, no .staining wa.s obtained at 0.5 and 1 “/«, while 
at 2 and 4 */o only the embryos .stained. 

The same concentrations of sodium selenite were tested 
on seeds cut across after removal of the .seed coat. At 0.5, 1 
and 2 ®/» staining was evident after SV* hours at 18 — 20 C. 
But at 4 “/o strength, sodium selenite stained the .seeds more 
slowly and weakly. This ap])ears to be due to the enzymes 
being affected by excessive concentration of the reagent. 

In attempts to remove the .seed coat by means of con- 
centrated suljdiuric acid (5 — 30 minutes), viability of the seeds 
was so seriously impairetl that this procedure wa.- found to be 
inadvisable. 


Table 7. Siahimg of cucumber seech by sodium selende. 


Lot no. 

Percentage of seeds s 

embryo and j embryo 
endosperm | only 

laining on 

endosperm 

only 

Total « o 
of seeds 
stained 0 

germination 
in parallel 
germination 
tests 

I 

88 


88 

78 

2 

100 


100 

91.5 

;j 



03 

01 

i 

hi 


04 

88 

5 

00 


22 

8 

i) 

0 


0 

0 

1 

88 12 


100 

88.5 

8 

(V2 

32 

(i2 

66.5 

(1 

86 


86 

86 

10 

00 


00 

04 

U 

08 


08 

04 


The pereentajre of s<‘eds stained only in their endosperm has not been 
included in the total percentage of seeds stained. As regards the remaining 
seeds, no importance has been attached to the shade of colour they stained, 
but seeds staining only a faint pink were not counted as stained. 
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The bulk of our cuciunber tasts on 11 lots of 2 X 25 seeds 
were thus made with seeds, the seed coat of which was removed 
by hand, the treatment being applied at 1 ®/o strength for 
24 hours (immersion for 48 hours gave identical results). 
Cucumber seeds of the local Beit Alpha selection were used. 

Staining assumed various forms. Sometimes the embryo 
alone stained, sometimes the inner layer of the endosperm as 
well. In other cases a red frame appeared around the embryo 
and inner endosperm tissue, or there were scattered irregular 
stains. We found that staining of cucumber seeds became much 
more marked when an hour or two was allowed to elapse 
between the withdrawal of seeds fi*om the sodium selenite 
solution and their examination for stains. 

As apparent from table 7 and graph 1, the results obtained 
from staining and from germination tests corresponded well, 
and the sodium selenite method is undoubtedly of practical 
value in assessing the viability of cucumber seeds. 


Table 8. Staining of vegetable marrmv seeda by sodium selenite 


Lot no. 

1 

Percentage of seeds stained 

% germination in parallel 
germination tests 

1 

81 

71 

2 

87.5 

82 

3 

100 

88 

4 

56 

80 

5 

64 

66 

6 

m 

66 

7 

0 

0 

8 

60 

89.5 

9 

55.5 

80 

10 

43 

80 

11 

0 

0 

12 

37.5 

80 

13 

100 

94 

14 

97,5 

94 

15 

75 

88 

16 

52,5 

71 

17 

80 

66 

18 

76 

50 





203 


4. Vegetable marrows. 

The methods of treatment agreed with those used on cu- 
cumbers. Here again, seeds had to have their seed coat removed 
and were cut across before immersion in a 1 */» sodium selenite 
solution for 24 hours. Observations on 18 lot> of 2 X 25 seeds 


Fig. 3. Various iypes of staining of regetahh marrtnr seeds by 1 sodium 

selemte solution. 



were rect^rded a few hours after their withdrawal from the 
solution. Tig. 3 shows the results of staining vegetable marrow 
seeds. 

The data presented in table 8 show that in some cases the 
results of the staining and of germination tests were in com- 
plete agreement, but in other cases there were marked dis- 
crepancies. Further studies are required to establish the value 
of the sodium selenite method with regard to vegetable mar- 
rows. 
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5 Large white radish. 

Owing to the peimeability of their ^eed coats to sodium 
selenite solution, testing large white radishes by this method 
is much easier than in the foregoing cases. Dry radish seeds 
are immersed in the solution and after 48 hours, when the 
seeds are slightly swollen, their seed coat is leadily lemovod. 
The seeds may stain entirely, including the endospeim, but 
staining may also as'-iimo different forms: the radicle may 
stain while the cotyledons lemain grwn, or the stain may 
appear only on certain paits or the "eed becomes striped in 
appearance. These \aiious forms aie shown in fig. 4. 

Sodium selenite was tested at 01, 0.25, 0 5, 1, 2 and 4 */» 
strength, and staining lesulted in e\ery case. At th<‘ lowest 
two concentiations the ^tain was vomewhat weak, but the late 
of staining iemaine<l the same at all concentrations. The stain 


ftg 4 Vanou') iijpes of slannng of seeds of htryt nhiie radish by / 
sodium selende sohdton 



O M w 

# 


While =: Unfetained Dotted = Stained pink lilac k hj: Deep led fc»tain 
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usually deepens somewhat after withdrawal of the seeds from 
the sodium selenite solution. 

The results observed on 15 lots after immersion of radish 
seed in 1 sodium selenite for 48 hours are tabulated below 
(table 9). These fijjures show that the depth of the stain after 
this treatment is of <freat importance. KSeeds stained red-pink 
may be considered viable, but light pink or orange stain does 
not indicate viability. Where the radicle stains red or pink, 
but the cotyledons not, the seeds may be expected to germinate. 
Of the seeds only i)artly .•stained only two thirds were evaluated 
as stained. 


Table U, Simmug of seeds of large white racitshes by sodium selenite. 


Lot no. 

Percentage of 
seeds stained 

completely partly 

Colour 

Calculated 
% total 
stained 

germination 
in parallel 
germination 
tests 

" o Emer- 
gence 

1 

5 

1 

pink 

97 1 

97 


2 

91 


lotl-pink 

91 

98 

89 


/iS 

;i2 

pink 

()8 

2:i 


/j 

88 


!i‘fi-pink 

88 

99 


5 

IHI 


pink 

90 

91 



9:1 


riHl>pink 

9.1 

9:-i 


7 

99 5 


i(*tl 

99 5 

98 


S 

9(i 5 

:{5 

10(1 

9t).5 

IH) 5 


\) 

9S .5 

1 

veil 

98 8 

99 5 


\u 

98 


\or\ light pink 0 

12 5 

0 

11 

79 

i;i 

pink 

81 

97 

(>7 

12 

55 5 


pink 

55 5 

99 

81 

\n 

:i2 


retl 

:^2 

0 

0 


42 


brownish- rod 




11 

89 

4 

rod 

88 8 

91.5 

SO 

15 

78 

22 

rod-pink 

92 

98 

89 


6. Small red radish. 

The seed coat of small red radish seeds, as those of white 
large radish, are permeable to sodium selenite. Observations 
were made after 48 hours’ immersion in a 1 ®/o sodium selenite 
solution. The results obtained with 1 1 samples, each consisting 
of 2 X 25 seeds, are indicated in table 10. 
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Table 10. Staining of small red radish seeds by sodium selenite. 


Lot 

no. 

Percentage of seeds 
stained 

Colour 

Calculated 
«/o total 
stained >) 

Vo germination 
in parallel 
germination 
tests 

completely | 

partly 

1 

54 

18 

red 

86 

97 


20 


pink 



2 

97 


red 

97 

90.5 

3 

71 


red 

71 

72.5 

4 

82 

8 

red 

88 

74 


2 


pink 



5 

45 

5 

red 

52+ (39*-^) 

94.5 


39 


red-green 




4 


pink 



6 

58 

15 

red 

68 

72.5 

7 

73 

2 

red 

74 

66.5 

8 

49.5 


red 

49.5+ (47 ‘O 

21 


47 


red-green 



9 

43 

39 

red 

56 

51.5 

10 

55 


red 

57 + (9V) 

m 


9 


red-green 



11 

88 

6 

red 

92 

89 


') In the calculation of the total percentage of stained seeds the peirentage 
of seeds completely stained red or pink and of those in which the radicle 
alone stained red was added to two-thirds of the percentage of seeds partly 
stained. 


Here again, staining differetl in deptii of shade and was 
either complete or partial (see table 10). An unusual pheno- 
menon was the occasional appearance of red-green colour in 
the stained seeds of two lots. According to the parallel germi- 
nation tests these seeds in one lot appeared to be viable, but not 
in the other. By 'the immersion of these lots the sodium 
selenite solution was turned green, whereas it turned red in 
all other cases. 

Leaving these lots staining green out of account, we observe 
fair agreement between the results of the staining and of the 
germination tests in some cases, but in others results diverged 
widely. Further work is thus required to assess the value of 
sodium selenite tests with seeds of red radish. 
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7. Beans. 

The seeds are usually stained after a few hours, but in 
some instances seeds still white after 24 hours’ immersion were 
stained when the period of immersion in sodium selenite was 
extended to 48 hours. Staining is marked even with the seed 


Table 11. Sfainuig of bean seeds by sodium selenite. 


Lot 

no. 

Percen- 
tage 
of seeds 
stained 

Colour 

Observations 

% germi- 
nation in 
parallel 
germination 
tests 

J 

SO 

10(1 

17 Vo rod with lrans])arent 
ladiolo tips 

97 

0 

KKi 

rod 


100 

W 

KKI 

rod 


90 

h 

91^5 

rod 

1 “ o Iii»ht pink, with rod radicle tip 

94 

n 

KK) 

rod 


99 

r> 

m 

rod 


97.5 

7 

100 

lod 


96 

H 

95 

piiik 

2 5 Vo red wilii white primary leaves 92 

u 

10 

77.5 

rod 

pink 

5 Vo w’lth white jirimary loaves 

95 

10 

90 

r(‘d 

4 Vo with white i>riiiiary l(‘avos 

98 

il 

9i 

lod 

2 Vo with transparent radiclo tips. 
4 Vo partly stainod — radicle and 
primary loaves white 

93 

1:^ 

90 

r(‘d 

4 Vo partly stained, with red radiclo 89 
tips and wdiite primary lea\os 

i:j 

9/i 

rod 

'i Vo with transparent radicle tips. 
2 Vo stained faintly 

96 


♦Vi 

rod 

IH Vo stained with traiisjiarent 72 

radicle tips 

10 Vo stainod with light spots 
around the radicle 

2 Vo stained light pink 

2 Vo stained pink, wnth radiclo and 
surrounding tissue unstained 

2 Vo remained while 

15 

9'i 

rod 

4 Vo radicle and primary leaves 
partly stained 

4 Vo w’ith very faintly stained 
radicle and primary leaves 

9ti.5 


96 

red 

4 Vo with transparent radicle tips 9B 

17 

94 

rod 

6 Vo wdth radicle and primary leaves 94 
almost white 
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coat intact, but to obtain more reliable results it appears pre- 
ferable to remove the seed coat. The cotyledons, radicle and 
primary leaves all stain a deep red. 

Sodium selenite solution stained bean seeds effectively at 
concentrations of 0.1, 0.5, 1 and 2 ®/o. At the first throe con- 
centrations the seeds began to stain after 3V* hours, but at 
2 */» after 2 hours. Tests with 17 lots of beans of the Brittle 
Wax variety treated at IT — 20 " C with 1 */» sodium selenite 
for 48 hours, gave the results indicated in table 11. 

These data show that with these beans the percentage of 
seeds stained by sodium selenite and that germinating in ger- 
mination tests are in almost perfect agreement, and this is also 
brought out by graph 1. The following points, however, must 
be borne in mind; (a) Examination of the outward appearan(‘e 
of the seeds -after removal of the seed coat is not sufficiently 
I'eliable, and the seeds have to be cut across; (b) the depth 
of the stain, whether red or pink, is, within certain limits, of 
little account as far as the outward appearance of the seed^ 
is concerned; but seeds in which, when they are cut across, 
the radicle is found to have staine<l only a faint pink, have 
to be counted as unstained; (c) in .seeds staining only partly, 
the I’adicle u.sually does not stain; (d) little iin])ortance at- 
taches apparently to the staining of primary leaves; (e) the 
formation of a transparent spot at the tip of the radicle is a 
phenomenon of frequent occurrence. It is, however, not yet 
clear whether or not the seeds showing such spots are viable. 
In our above tests we have considered them non-\iable, but 
germination percentages were generally so high that we could 
not settle this point satisfactorily. 

8. Lentils. 

As only three lots of lentil seeds were tested, our results 
must be considered tentative. 

The seed coat was found to be permeable to sodium selenite, 
and a bright red stain is obtained. Cotyledons and radicle are 
stained. When seeds were treated with concentrations of 0.1, 
0.25, and 0.5 ®/o, respectively, the depth of stain did not differ. 
The stain is apparent through the seed coat after a few hours’ 
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Table 12. The plants so far found to respond to ttvo staining treatments to 
determine viability of their seeds. 
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immersion, and the treatment period in our tests did' not 
exceed 24 hours. Seed treated at the above three concentra- 
tions and then rinsed in water failed to germinate. 

The results of our tests with a 1 ®/» sodium selenite solu- 
tion and 24 hours’ immersion were in good agreement with 
results of germination tests. A number of seeds stained but 
showed a transparent spot at the tip of their radicle, and these, 
it appears, must be counted as non-viable. These conclusion.-. 
obviously reqxiire confirmation. 

Discussion. 

As pointed out in the section reviewing the literature on 
this subject, at least seven methods for determining the viabi- 
lity of seeds by staining have so far been proposed. Table 12 
summarizes the results obtained by two of the most jiromising 
of these methods indicating the plants whose seeds have been 
succes-sfully stained. 

The table shows that seeds of a considerable number of 
important cereal, forage, and vegetable crops as well as coni- 
fers have already been found to respond to treatment eithei' 
with selenium or tellurium-.-alts or with 2, 3. o-triphenyl-te- 
trazolonium chloride or both. We have to add the interesting 
results obtainfed by Ivar Gadd (1941) in staining the .'<eed> 
of Pisum by malachite green. 

These results definitely .show the potential value of the.M> 
staining methods and warrant their further intensive .study on 
these and additional crops. Special interest attaches to staining 
tests with seeds of ornamental plants where the small lots of 
seed.s of individual varieties often to be tested make the usual 
germination tests uneconomic, especially as the^se set'ds often 
germinate only after relatively long periods. 
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Zur Besiimmung der Cuscutasamen. 

Von 

Prof. Dr. Groshiisch, Ettelbruck, Luxemburg, 

Die Bestimmung der Cuticutasamen als Verunreinigung 
anderer Samereicn ist besonders fur Anfanger nicht immer 
sehr einfach und jedenfalls bei grosseren Sainenmengen recht 
ermiidend, besonders wonn mit Lupe oder Mikroskop gearboitet 
wird. 

Im Folgenden wird eine Beliandlung der Cuscutasamen 
beschrieben, welche ihr Auslesen und ibre Bestimrnung or- 
leichtert und in Zweifelsfallen gute Dienste zu leisten imstande 
sein diirfte. 

Da filtriertes ultraviolettes Licht zur Samenprufung von 
Kornern von Weizen, Mais, Gerste, Hafer. Leguminosensamen 
und Loliumarten mit einem gewissen Erfolg benutzt worden 
ist, schien es mir interessant auch Cuscutasamen einer Prii- 
fung unter der Analysenquarzlampe zu unterziehen. Die unter- 
suchten Arten waren: Cuscuta arvemis, C. racemosa, C. iri- 
folii, C. paniflora, C. lupuliformis, C. jnponica, C. GronovH 
var. calcytrapa, C. glomerata, C. europaea, C. caesatiana, C. 
epilinum, ferner 3 als Grob-, Mittel- und Feinseide bezeich- 
nete Soidemustor, die olme nahere Bezeichnung aus dcm ein- 
heimischen Handel stammten.. 

Ohne jede Vorbehandlung zeigten diese Samen keine be- 
sondero Lumineszenz. Brachte man sie einige Minuten vor 
der Bestrahlung in etwas destilliertes Wasser, so zeigten 
gewisse Arten eine starke hellblaue Fluoreszenz, bei anderen 
war dieselbe schwach braunlich. Besonders in die Augen fal- 
lende, alien Cuscutaarten eigentiimliche Lumineszenzerschein- 
ungen wurden nicht festgestellt. 

In der Absicht die Cuscutasamen nach Einwirkung von 
chemisch wirksamen Lbsungen im ultravioletten Licht zu 
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beobachten, versetztc icli dieselben zuerst mit verdiinnter Na- 
tronlauge. Der Erfolg war iiberraschend. Entweder sofort oder 
nach einigen Mimiten farbt sich die Losung i m g e w 6 h n- 
lichen Tagesliclit zuerst in der niilieren, dann in der 
weiteren Umgebiing des Saraens gold- bis scbwefelgelb. Bring! 
man ein Cuscutasamenkorn in einem Probierrohrchen mit 
einigen ccm. der Natronlauge zusammen, so farbt sich die 
ganze F'liissigkeit bei gewobnlicher Zimmertemperatur, schnel- 
ler beim Erhitzen, scbon gelb. Beim Erwarmen nimmt die 
Gelbfarbung zu. 

Mehrere hundert verscliiedener Unkrantsamen warden dar- 
aufhin mit verdiinnter Natronlauge gcpriift. Als Unterlage 
benutzte ich die bekannten weissen Porzellanplatten fiir Farb- 
und Tiipfelreaktionen. In jede Vertiefung wurde zu einem 

N , 

Samenkorn ein Tropfen — Natronlauge gegeben. Nur die 
1 10 

(hiscutasamen gaben die erwiihnte Gelbiarbung des Tropfens 
entwwler sofort oder nach wenigen Minuten. Damit schien mir 
ein einfaoher Weg Cur'Cutaarten miihelos von anderon Sarne- 
reien zu unterschoiden gefunden zu sein. 

Bei den Untersuohungen weiterer Proben ilberraschte es 
mich daher, als ich auf einen feinen Samen stiess. der genau 
dieseibe Reaktion mit der Lauge ergab wie die Cuscutaarten. 
Es war Orobanche elatior. Allerdings liegt hier keine Gefahr 
der Verwechslung mit Cuscuta vor, da diese Kornchen soviel 
mal kleiner sind. dass ca. 100000 auf 1 gr. gehen. Das Ver- 
halten von Orobanche war andererseits von besonderem In- 
teresse, weil dadurch ein Fingerzeig fiir die Erkliirung der 
Farbreaktion iiberhaupt gegeben wixrde. Orobanche ist wie 
('uscuta eine Schmarotzerpflanze, die mit den von der "Wirts- 
l)flanze assimilierten Nahrstoffen ihren Korper aufbauh der all- 
gemein und daher wohl auch chemischen Einfliissen gegeniiber 
wenig widerstandsfiiiiig ist. Die Annahmen, dass die Guscuta- 
samen leicht von der Natronlauge angegriffen werden und 
gewisse Stoffe (Eiweisskbrper?) durch diese Lauge leichter 
aus dem Samenkdrper herausgelbst werden als aus dem as- 
similierender Pflanzen, liegt nahe und wird durch das Ver- 
halten anderer, nachtriiglich zur Untersuchung herangezoge- 
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ner Samen von Schmarotzerpflanzen bekriiftigt. Von den niir 
zur Verfiigxing stehenden Schmarotzerpflanzensainen gaben 
alle eine mehr oder weniger starke Tropfenfarbung, abnlich 
derjenigen der Cuseutaarten. So z. Bsp. Pedicularis paliistrirf 
(Halbschmai'otzer), Orobanclie elatior, Tussilago farfara (zu- 
erst erscheinen die blattgriinfreien, nicht assimilierenden Blii- 
tenstiele, spater die griinen. aber bltitenlosen Blattriebe), Fi- 
caria rannnculoides (die knolligen Wurzeln lagcrn Reserve- 
stoffe ein, welche ini folgenden Jalire ziini Aufiian ncnier 
Pflanzenleile dienen sollen) sowie die Samen der Mistel. 

Es ware interessant. diese Untersuohnngen auf eine grOs- 
sere Anzabl von Schmarotzerpflanzen an<zudehnen. 

Alls; den vorliegenden Beobachtungen liisst sich sc•hlus^- 
folgern: 

N 

Erfolgt auf Zusatz eine-; Troiifens — Natronlauge zu 1 

*10 

Samenkorn t^ofort oder nacb wenigen Minuten eine (lelbfiir- 
bung der Fllissigkeit, darf auf die Anwesenlieil von (his- 
cuta- oder andere Schmarotzersamen gesch lessen werden. Eine 
Verwechslung ersterer mit letzteren diirffe kaum vorkommen. 
da diese wohl keine oder nur eine hbchst entfernie Ahnlich- 
keit mit Cuscuta aiifweisen. 

Ich benutze diese Gelegenlieit, urn aucb an dieser Stolle 
Herrn Dr. Grisch, dem ehemaligen Vorsteber der Samenkon- 
trollstation von Ztirich-Oerlikon, meinen besten Dank abzu- 
statten fur die mir unter schwierigen Zeitverlialtnissen gtitigsl 
iiberlassene Cu«cuta.samen,sammlung. 



Neue Wege zur Sorten- und Artendiagnostik in der Samens 
priifung durch spektralphotomeirische Methoden. 

(Aiih (Icrn Staatsinstitut fur AnKf^uandtc finlanik. Haniliur^) 
([)iif'ktor. Prof Dr. G. ]ir<‘H(uiiaini ) 

Von 

f^rol. Dr. \V Schuphaih 

Bokaiintlicli eine dirokl an Saiiion tlureliKefulirte Soi- 
ten- und Artondiajrnu.'C hei Brassica und bei hostinunten (’he- 
nopodiam'u das bisht-r unfielb>te Probloin dor .Sanion])rHfung-J- 
anstalton dar. So oxistiort z. B. boi BrasMoa koine objoktivo 
Molhodo. uni ohno Avoitoros und rascli Kotkohl (I) von Weis^- 
k<di] (II). Kapi-saat (111) von Kiibsen (l^ ). Ka])-: von Kolil- 
viibon (V). Rubson von Spoisorubon (YJ) odor l)oi den Clio- 
nopodiaeeon Maiiffold (VIl) von Zuekerrution (VIII) odor 
Zuekorrubon von Fulterzuokerriibon iinteivolieiden zu konnen. 
-Moistens sind zu diesoin ZAvoek die bokannton 
oder Koiinpriifunsen erforderliob. die alter niebr oder minder 
viol Zeit in An>i)rue)i neliinen. Dio ruikro.-.kojti.-eho Diaf^nose 
z. B. zur rntorseheidunK v(tn Haps und Hiibson (v^l. (i. (lass- 


N(irh Mail fife Id ( 1 ) 

• 

(J) HraSwSica olrrarca L. ^aI^ capitata L f. rulna L. 

(II) Hrassira tilvracoH L. var. capitata L f. alba L. 

(III) Hrashica Napus L \ai. arvtuisis (Larn.) TIipII. (smi.: Hr. N L. var 

olcufpra Metz^pr). 

(IV) Drassjca Dapa L var sikpstris (Lam.) Furchas pt Ley (syn.. 

Dr. IL L. var oleifora Motzjrer). 

(V) BraKsira Napus L. var. Napobrassiva (L.) Ppt(*rni. (syn.- 

Br. N. L, var. ra^nfera Mptzgor). 

(VI) Brassica Bapa L. var. Rapa (L.) Tholl. (h>n.; Br. R. L. var. 

rapifcra Mrtzy^rr). 


(Vfl) Bota vulgaris L. subsp. riela. 
(VIII) Bota vulgaris L. subsp. ostulenta. 
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ner (2)) fiihrt zwar in vielen Fallen zu richtigen E^gebnit?^en, 
Ifisst aber nach den langjalii-igen Erfahrungen des Staats- 
instituti^ ftir Angewandte Botanik, Hamburg, ira Hinblick auf 
geniigende Treffsicherheit zu wunschen librig. M. M. Box uvd 
F. P. Medina (2 a) haben tsicli eingehend mit der mikro- 
skopischen Samen- und Keimlingsdiagnostik des Genus >Bras- 
siea« befasst und koinmen zu einem sebr komplizierten und 
zeitraubenden System der Diagnose, das auf Messvergleichon 
anatomischer Samenmerkmale und auf Farb- und Messvei- 
gleichen der jungen Keimpfliinzchen beruht. A. F. Musil (2 b) 
bedient sich in einer ebenfalls sehr griindlichen Arbeit der 
mikroskopischen Metliode zur Unterscheidung von Brassiea- 
Species. Im Gegensatz zu den Vorgenannten wird jedoch die 
Beurteilung nur an Samen und zwar dureh ^ukroskopi^(•he 
Vergleiche ihrer Oberfliiche bei einer sebwachen, 40- bis 60- 
fachen Vergrosserung vorgenommen. Die beigefiigten Abbil- 
dungen lassen erkennen, dass sich zwar die entfernterverwaml- 
ten Arten des Genus Brassioa durch diese an sich nieht neue 
Methode unterscheiden lassen, dass aber die Unterscheidung 
nahe verwandter Arten, Formen und Sorten weiterhin prohle- 
matisch bleibt. Beide Arbeiten sind neu (1941 bzw. 1948) und 
enthalten ein umfangreiehes Schrifttumsverzeichnis iiber die 
mikroskopische, Samendiagnostik des Genus >Brassicac, auf 
das hier nur hingewiesen werden soli. Eine Methode zur Ai - 
tendiagnose an Samen, die bei der erforderlichen Genauigkeit 
eine wesentliche Verkurzung des Arbeitsganges zulassen wiir- 
de, miisste ftir die Samenpriifungsanstalten von grossem Wert 
sein, insbesondere dann, wenn sV auch eine einwandfreie Sor- 
tendiagnose durchzufuhren gestattet, die sonst bekanntlich 
eine ganze Vegetationsperiode beansprucht. 

Eigene Erfolge mit spektralphotometrischen Methoden- bei 
Extrakten von Carotinoid- und Flavonfarbstoffen (3, 4, 5) au" 
Wurzeln der GartenmShren (Daucus carota L.) regten dazu 
an, die gewonnenen Erfahrungen auf die Samendiagnostik zu 
tibertragen. Der Analogieschluss erwies sich als richtig, da 
die spektralphotoraetrische Methode hierfttr gute Eignung 
zeigte. Es sei daher zunachst die Methode und die zu verwen- 
dende Apparatur beschrie4)en; 
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Die Mothode lieruht aul einor spektralphotoinctrischen 'Messiing dor mil 
(ngiuiischon Losungsinittelii, z. D. iiiit Methanol und Norinalbenzin (Sdp. 
70- 8(1 '^C), extrahierten Farbstoffe dor Saiiien odor dor Fnichtchen (Beta) 
und einem .systeinatischen Vergleich der erhaltenen Absorptionskurven. Von 
der Erkenntnis ausjrehend, dass die Farbo einer lichtduirhstrahlten Fliissig- 
keit durrh Unterschiedo in ihrer Absorption fiir verschiedene Wellenlangen 
des .siclitbaren Li<*htes hervorgernfen wird, niisst man die Durchlassigkeit der 
zu priihmdeii Fhissigkeit nacheinander in versehiedenen Spektralboreichen, 
und zwar koinrnon fiir unscre ZwcH'ko Bereicho von 4(iO mu (blaiiviolett) 
his 620 mu (orangerot) in Belracht. Da das Licht bei Diiirhdringung von 
P'’lussigkeitss(*hi<*hten init jc^der neiien Schicht irniner den gleicligrossen Toil 
seiner Helligkeit vei-Iierl, muss die Messung in planparallelen Glaskiivetlen 
hestimrnter Schiditdieken (z. Ft von 1 cm) erfolgen. Sind die Farbungen zu 
s<*hwach, so konnen 2 und 8 cm dicke Kiivetten verwandt werden. Danu 
muss jedoch eine I'lniTchnung der Dundilassigkeitswerte in 'Vo TD^/o) auf 
F'"\tinktions\verte (E) gernass der Gleichung: 

E = 2 ~ log D 

erfidgen. um die Di\ivsu»n duiidifuhren zu kimnen. di(‘ zu dem Extinktions- 
viert hei 1 cm S<’hichtdi(‘ke, dem sogen flxlinktjonskoeffizieuten (K), fuhrt. 
Darau^ kann. falls man iiicht a lie Messwerte in Extinktionskoeffizienten aus- 
zudrucken wiinschl. \Mederiim (lurch eine analoiu* Fier(*chnung der gewiinst^hte 
neue D ®/o-\Vert erhalten werden. 

File Messung selbst erfolgt in <»mem Spektralplndfunelcr. Ich arheitete 
Mjvvohl mit dem von Schmidt & Ilaeiisch, Btulin gi^hauton Spektralphoto- 
nietf'r nach Konig-Marlens, als auch mit dem Spektialphotorneter nach Lum- 
mei-Brodhiin der Firma A Kriiss, Hamburg (1) Fur Serienmessungen erwies 
Mch das SiK'ktralphotometer der Firma Kriiss als geeigneter. da ohne jede 
Fhuechnung die Messwerte d(*r Durchlassigkeit in ®/o (D®^o) an der Trommel 
ahgelesen imd in die Messkurve eingetragen werden konnten. Das fur ahnliche 
Zwecke sehr geeignete Zeiss’sidie Pulfimh-Photometer rei(‘hte fur iinsere Ar- 
heiien nicht aiis, weil wichtige Messstufen, z. B. die um 460. 480, 490, 510, 
520. bMK 5(>0 und 580 mrr. fchlen. Weiterhin kann mit den Spektralfilteni 
d(*s Pulfrich-Photnmeter.s aus dem kontinuierlichen Speklrum der GHihhirne 
nur ein annahernd monochromatischer Bereich mit einem wirksainen Fil- 
terschwerpiinkt herausgeblendet werden, der oftmals nicht den vollen AVel- 
lenlangenwert, z. Tt. 5tK) mu^ sondern nur einen solchen von 588 mu 
(Filter: 59«) auszudrucken gcstattet. Dagegen kann man mit dem Spek- 

tralphotometer alle vollen Wcdlenliingenwerte sowie jeden beliehigen Zwischen- 
wert niessbar erfassen. Ein anderer Vorleil des Kriiss'schen Spektralphoto- 
meters besteht darin, dass es vielseitig verwendbar ist. Duirh eine schnell 
vorzunehmende Ausw(*chselung ist das Gerat in ein Spektroskop oder in einen 
Momudiromator zu verwandeln. Eine Abbiidiing des Kriiss'schen Spektral- 


(J) A. Kriiss, Optis(’h-M(H’hanische Werkstiitten. Hamburg 89. Gerligstr. 81. 
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photometers und ein schema tischer Schnitt (lurch das Photoirieter mag die 
bisherigen Ausfuhriuigen erlautern: 

Wie aus den Abhildungen 1 und 2 hervorgeht, hesitzl das Spektralphoto- 
meter nach Luminer-Brodhun ein Fernrohr, das den Okularspalt (I) tragi, 
und zwei fest angebrachte Spaltrohre mit den Si)altGn Sp 1 und Sp 2. Das 
Spektralphotoineter besitzt fernor zwei Prismen, ein grosses FHntprisraa und 
ein kleineres Lummer-Drodhun-Prisma (s. Abb. 2). Letzteres wird bei Ver- 
wendimg des Instrumentes als Spektroskop durch Ldsen einer Handeischraube 
entfernt. Das Flintpiisma hat eine feste Ablenkung von Es wird duri'h 

eine Mikrometerschrauhe gedreht. 

Die eingestellte Wellenlange kann an einer WcdlenJangentmmmel abg(‘lesen 
werden. 

Die Spalte sind syrnuKdrisch. Die Srmltbacken kbnnen gt*geneinander be- 
wegt werden, ohne dass der Mittelpunkt der Blendendffniing seine Lage 
verandert. Die zum Offnen und Schliessen der Spaltbffnungen dienenden Mi- 
kroineterschrauben bolder Spaltrohre sind mit Teiltrommeln (Teilung 1 - -KK)) 
versehen. Ein Teilintervall entspricht einer Spaltvveite von 0.005 mm Di(‘ 
Beleuchtungseinricditung wild so aiifgestellt, dass iiber die Spiegel Si und 
S2 die Spalte Sp 1 und Sp 2 beleuchtet werden. Durch den Okularspalt 
gesehen, erscheint das Gesichtsfeld in 3 Teile geteilt (s. Abb. 2). Die Felder I 
oben und 1 unten erhalten ihr Lichl vom Spalt Sp 1, das Mittelfeld 2 vom 
Spalt Sp2. und zwar erscheint das Gevsichtsfeld in der Earbe, die dei mit 
der Trommel eingestellteu Wellenlange entspricht. Falls bei de r Trommelstel- 



Ahb, 1. Dm messhereiie Spektralphoiometer nach Lummer-Hrodhun 
mit Belenchtmffftvorrichtung und Okularnpalt. 
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Ahh 2. Schemattscher Schntif dnrch das Spektnd photometer 
tmrh Lnntmer-lirodhun I). 

lunj^ I(K> (an hficU'ii S|)aU<)fiiuingi*n 8|> I und Sp2) die* Farbe des Mittolfiddes 
nb'ht mil dor Farbe dor Aussonfoldor ubortMiistimmt. so kanii durcb (miio an 
dor Fassnng dos Lunimoi-Hrodhijn-l^riMiia.s angobrachton diistiorsc^hraiibo 
das Prisma otwas godroht und djo gleiolu* Farbo oingost(dlt wordon. Die 
Messnng (M'folgt dann in einfaeher Weise indiMii die zu i»rufende Farbstoff- 
losung, in eine 1 i*m (Uaskinette gefullt, in den Strahlengang der Ue- 
leuehtungseinriehtung (‘ingesebaltet wird. Das duirh die Farbslofflohung 
durehgehende Lieht wird in einer der jeweiligen FaH)stoffk(»nzentration ent- 
sproidimiden Starke abgesehwfiihl. Die Starke der Aiisehwachnng ist leieht zu 
ermitteln, indein d(‘r Spall 8p 1, der sein Liehl von der glei(*hen Liehlqiielle, 
aber ungesehwaebt iiber den Spiegel SI, erhalt, soweit gesehlossen wird, bis 
die Folder d(*s Gesiehtsfeides im Okularspalt gleieh h(dl ersi'heinen. Stebl z B, 
dann die Teiltrominel des Spaltes Sp I auf bb. so ist die Dureblassigk<*it (D) 
der gemessenen Sukstanz fur die eingesteilte Wellenlange 5b Vo. Vier bis 
sechs Parallelmessungen, die zu einem Mittelwert zusammengefa,ssl werden, 
sind zur Gewinnung einwandfreier Werte nntwendig. 


(1) Anstelle des Okubirspaltes ist in Abb. 2 der Okulartubus eingesehoben. 
der nur fiir die Verweiidung des instrumentes als Spektriuskop in I^etraehi 
kuinmt. 
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ITm die Messlosiing zu gewinnen, ist die Einhalliing eines bestimrnten, von 
mil' erprobten Arbeitsganges erforderlich. Es soil an einem speziellen Beispiel, 
an Brassicasaat, dargestellt werden: 

Das von alien Fremdkorpern befreite Saalgut von Brassica wird in Paral- 
lelen zu je 5 g {= ca. 1200 — 2500 Korn) auf der analytischen Waage ein- 
gewogen und dann verlustlos, mit etwas chemisch reinem Quarzsand versetzt, 
in einen Porzellanmbrser iiberfiihrt. Die Zerkleinerung mit dem Porzellan- 
pistill erfolgt unter Zusatz kleiner Portionen wasserfreien, reinen Methanols 
von ca. insgesamt 80 ccm. Hierdurch werden die methanollbslichen Pfianzen- 
farbstoffe: Xanthophylle, (iarotinoid-Carbon.sauren (5) und Flavonabkcimm- 
linge (3, 4, 5) sowie gowisse Abbauprodukte des Chlorophylls aus Samentesta 
und aus den Kotyledonen des Samens extrahiert. Das sich farbcnde Methanol 
wird in einem Glasfiltertiegel (Schott & Gen. Jena: 0 2) iiberfiihrt und durch 
Absaugen mittels einer Wasserstrahlpurape in einen Scheidelrichter gebracht. 
Der feste und nun schon weitgehend entfarbte Hiickstand des zerkleiner- 
ten Samens wird dann in analoger Weise mit Nonnalbenzin (Siedepunkt 
70 — 80 C) und zwar in einer Gesaratraenge von ca. 50 ccm extrahiert und 
filtriert. Um eine vollkommene Verteilung der extrahierlen Farbstoffe auf die 
Methanol- und auf die Benzinphase zu bewirken, setzt man etwa 10 ®/o aq. 
dest, zu. Dann befinden sich in der Methanolphase die oben genannten Farb- 
stoffe. In die Benzinphase dringen andere Can)tinoide, z. B. Carotin, L> copin 
und Xanthophyllester, aber auch das Chlorot>hyll ein. Hernach werden die im 
Scheidelrichter deutlich unterschiedenen Farbstoffphasen voiieinander abge- 
trennt. Die zuerst abgelassene Methanolphase wird mit dem zur Extraktion 
verwandten Methanol in einen Messkolben auf HXl ccm, die folgende Benzin- 
phase in analoger Weise, jedoch auf 200 ccm aufgefullt. Somit erhalten wir 
die Messfliissigkeiten, die zur genaucn Charakterisiening stets mit naheren 
Angahen (Samenmenge: 5 g in 100 ccm (Methanol) bzw. 2(K) ccm (Normal- 
l)enzin) bei 1 cm Schichtdicke) versehen werden sollten. Bei ungeniigender 
Samenmenge kann natiirlich mit aliquoten Teilen (2.5 g in 50 ccm (Metha- 
nol) bzw, 100 ccm (Nonnalbenzin) bei 1 cm Schichtdicke), bei farbschwachen 
Losungen mit 2 cm oder 3 cnj Schichtdicken («. weiter oben) gearlKutet wer- 
den. Stets wird von 460 mjn beginnend, bis ziirn Wert ItX) ®/o Durcblassigkeit 
gemessen, der je nach der Art bei 500 bis 55! in^ liegen kann. Es empfiebit 
sich, sofort nach der Extraktion zu messen, anderenfalls niiisson die Losungen 
dunkel irn Kiihlschrank bei Temperaturen von 4—8^0 aufbewabrt werden. 
Die Kolbchen, die die Messfliissigkeit enthaJlen. miissen fest verkorkt (keine 
Gummifitopfcn verwendeii) auflwwahrt werden, da sonst durch Verdunstung 
der leicht fluchiigen Ldsungsmittel Konzentrationsanderungen mdglich wbren. 

Bei einer Diskussion tiber neue Methoden zur Sorten- und 
Artendiagnostik an Samen oder Frilchtchen konnen mit Reclit 
einige kritische Bedenken erhoben werden. Zuniichst ist die 
Frage naheliegend, ob die genetische Variabilitat niclit die an 
sich vorhandenen sorten- und artentypischen Eigenschaften 
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mehr Oder minder !?tark zu verwischen vermap. Bei Frenid- 
befruchtern wiire eine solche Moglichkeit sehr naheliegend. 
Eine weitere Frage ware, ob okologische Einfliisse wahrend 
der Samenbildnng das Saatgut derart verandern, dass die 
nrspriinglichen genetischen Merkmale iiberlagert werden. Brit- 
tens wiire zu iiberlegen, ob nicht das Alter des Saatgutes sowie 
(lor verscliiedene Ausreifungsgrad des Samens moglicherweise 
charakteristische Merkmale von Sorte und Art zu iiberdecken 
in der Lage ware. 

Um Selbsttnuscluingen zu vermeiden, miissen alle genann- 
ten Kriterien benicksichtigt werden, zumal da bei einer spek- 
lral|)hotonietrischen Messung sorten- und arteneigener Samen- 
farbstoffe gewisse Einfliisse in dieser Kichtxing denkbar waren. 
Allerdings ist auch bekannt, dass sich z. B. okologische Ein- 
fliisse in sehr viel geringerem Masse in generativen als in 
vegetativen Pflanzenorganen auspriigen. Wie im folgenden 
dargelegt werden soil, kann aus den angefiihrten Beispielen 
noch kein allgemein giiltiger Sehluss gezogen werden, beson- 
(lers wenn man be<lenkt, dass das fiirbende Prinzip — etwa 
wie bei den Betaartcm — nicht allein aus der Samentesta und 
den Kotyledonen resultiert, sondern a\ich aus der den Samen 
umhiillenden Fruchtwand und aus den die Friichtchen um- 
'chliessenden Resten d(*s harthautig gewordenen Perigons der 
Bliitenbljitter. 

Da eine abschliessende Beurteilung der Ergebnisse erst 
nach sehr umfangreielien Untersuchungen und Wiederholun- 
gen gegeben werden kann, mochte ieh aus dem bisherigen Un- 
tersuchungsmaterial an Brassica und Beta bier nur ein Bei- 
'piel an Weiss- und Kotkohl herausgreifen. Damit soil das 
Brundsiitzliche des Untersuehungsganges erliiutert werden: 


BraKsicd oleraceo L. var. capitaia L. 

In der Samenpriifung kannte man bisher keine Methode, 
um z. B. Kot- und Weisskohl am Samen unterscheiden zu kbn- 
nen. Erst die bei keimenden Rotkohlsamen auftretende rot- 
violette Anthocyanbildung gestattete eine solche. Diese Me- 
thode beansprucht ^edoeh immer 6 — 7 Tage. t'ber die Sorten- 



Abb, 3. WeiftskohL Spektralphotofmtrische Absorptionskurve. 
5 g Saat. 1 cm Schichtdicko. 
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Braunschweiger; — DIthmarscher Dauer. 


Abb. 4. Eotkohl Spehirniphotometrische Absorpiiomkurve. 
5 g Saat. I <111 Sihk htdicke. 



- Mohrenkopf; - - _ Hellbrooker; _ . _ . Hamburger Markt fruher; 
Dauerrot Dithmarscher Hochzucht Ernte 1948. 
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identitat kann dagegen erst eine Anbaupriifung, die eine voile 
Vegetationsperiode erfordert, einwandfreie Auskunft geben. 

Auf Grund ilirer Untersuchiingen iiber die Physiologie des Anthocyans in 
Rotkohlkeimlingen koinmen Frey-WyssUng und Blank (7) zu der Ansicht, 
dass der wasserlosliche Anthocyanfarbstoff des Rotkohlsamens aiis einer 
plasmaperrneablen Vorstufe entwickelt wird. P, Karrer (8) ist der Meinuiig, 
dass enge physiologische Beziehuiigen zwischen Flavonfarbstoffeii und Antho- 
cyanen bestehen miissten, da sich chemisch sugar »in vitro« das Flavonul 
'►Quercetin* zu deni AnthocyanagJukon »Cyanidin« reduzieren lasst. In Mbh- 
renwurzeln konnte ich das Trioxyflavon »Apigenin< nachweisen (3, 4, 5). Rei 
frostgetroffenen, dein Licht ausgesetzten Mobrenwurzeln, wurd(- Anthocyan- 
verfarbung beobachtet, die mit dem Vorkommen des Trioxyflavons in Ver- 
biridung gebracht wurde. Flavonkbrper sind in Rotkohlsamen nacUziiweihen, 
nicht abcr Anlhocyane. Mit einem organischen Ldsungsmittel. das Flavone zu 
extrabieren gestattet, miisstc festziistellen sein. ol) Rotkohlsamen deutlit h rnelir 
Flavonkorper enthalt als Weisskohlsaraen. Der positive Ausfall dieses Ver- 
suches wxirde allerdings noch nicht viel beweisen. da Frey-Wyssling und 
Blank mit 1,5 — 2 ®/oiger HjOj-Losung beiin Weisskohl- ebenso wie beim Rot- 
kohlsamen Anthocyanverfarbung erzielen konnten. Offenbar spieJen neben 
dem Vorhandensein mehr oder minder holier Flavonfarbstoffmengen auch die 
enzymatischen Vorgange eine Rolle. 

Bei vergleichenden Untersuchiingen an Rot- und Weiss- 
kohlsamen kbnnen wir feststellen, dass die Extraktion der 
Samen mit Methanol — also einem organischen Ldsungsmittel 
fiir Flavonfarbstoffe, Xanthophylle, Carotinoidcarbonsiiureii 
und fiir Abbauprodukte des Chlorophylls — bei Rotkohlsamen 
hdhere Konzentrationen an methanolldslichen Farbstoffen er- 
gibt. Die veranderte Zusammensetzung der mit Methanol extra- 
hierbaren Pflanzenfarbstoffe kommt auch in den Kurvenbil- 
dern von Rot- und Weisskohlsaraen (Abb. 3 und 4) klar zum 
Ausdruck. Der Verlauf dieser Kurven ist formenspezifisch. 
Beim Rotkohl ist der Kurvenanstieg von 460 auf 470, aber 
auch von 470 auf 480 vcijn viel steiler als beim Weisskohl. 
Dadurch kommt bei der Rotkohlkurve ein langgestreckteres 
Kurvenbild zustande, das im Sinne einer flachen Sinuskurve 
verlauft. Alle Rotkohlsorten mlinden bei der Wellenliinge von 
490 raju, zentral in die Durchlftssigkeitswerte von 77 — 78®/»ein. 
Ein analoger Verlauf beim "W^sskohl fehlt. Im ilbrigen sind 
die Weisskohlsorten schon im Kurvencharakter so .spezifisch, 
dass eine Verwechslung mit Rotkohl ausge.schlosen ist. Die 
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Benzinphfisen der Kot- und Weisskohlsorten zeigen im Kur- 
venverlauf keine gruiidsiitzlielien Unterscluede, hochstens in- 
sofern als z. B. die Rotkolil>orten >Mohrenkopf<'' und y/Hell- 
brookerc einen abweichenden Kurvenverlauf erkennen la^sen, 
der eine Identifizicrung als Rotkolilsorte moglich macht. 

Die Identit&isprUfuug nimmi Ubrigen^ in der obeii beschrie- 
benen Weise fur eine eingenrbeitete Kraft inir ins^genaml 2 
Sfunden in Amprnch. 

Das weiter verliegende Untersuchiing^material berecbtigt 
zu Hoffmingen, dasr- auch bei anderen Gattungeii und Arten 
entspretdiende Erfolge zu erziehui ."ind. 

Schrifttum. 

1. Mnmjeki, U/ VorzeichiiLs dor Faru- und HlutonpHanzon ('(*s Dcutschon 
Hoiclios. G. Fjvschor. Jena 19i(> — 2. iia^nner, G.: MikroskopiM'he Unter- 
suehuuK pflanzliehcf Nahrunus- und Genussrnittel. Jena 1981. 2a Boa, M. 
M. uml F. P Medina (lonlrihution a la dhstincidn de M*niillas del gjuiero 
>'l}rassK*a«'. Min. do Ajjr. Guaderno No, ll. Madrid 1941. — 21). Musii A. F 
l)istinf?uisbinj? the Npeides uf Hrassiea by their seed. V. S. Dept, of Af^r. 
Mihcel. publ. No. (448, Washington 194?^. - 8 Schuphan, TF.; Hiochemisehe 
Sortenpriifung an Gartenindhren als neuzeitliche Grundlage fur planvolle 
Ziichtungsarbeit Der Ziichter J4, 1942, 2;V48. — 4. Schuphan, IV. und E 
Ettert’ t^ber die Beziehiingen z^M^ehen Farbung. ("arotingehalt und Gesehinaek 
!)ei Gartenmohren. Der Zucliter i6\ 1944, 11-25. — 5 Schuphan, IV.* Gemiise- 
bau auf ernahrungswissenschaltlieher Grundlage, Han,s A. Keiiiie Verlag. 
Hamburg:, 1948, 8(58 Seiten. - (5. Kuhn, R und H. Brockmann: Hestirninung 
von Garotinoiden. H -S. Ztschrft. f. Ph>vS. Gheniie. 206, 1982, 41 -(>4. — 7. 
Frep-WyanUng, A, und F. Blank Filters, iiber die Plnsiologie des Anthocyans 
in Keimlingen \(>ii Hrassiea oleracea L. var eaiiitata L. t. rubra (L.). Hei. 
d Sehweizer. Hotaii Ges. 53 A, 1948 (Bern), 550-570. — 8. Karrer, Pr Lehr- 
burh der organ. Gheinie. 10. \erb AufI , G. Thieme Verlag Stuttgart 1948. 



R^sum^s des textes de lois ei de reglements relatifs aux 
semences, en vigueur dans les diff^rents pays. — Summaries 
of Seed Laws and Regulations in force in various countries. 
— Zusammenfassungen von Samengesetzen und -Verordnum 
gen verschiedener Lander. 


Gesetzliche Regelung des Saatgutverkehrs und Pflanzens 
schutzes in Osterreich. 

Von 

Direktor Ing. Robert Bauer, BundosaiLstalt fur Pflaiizonhau 
und Sanionpriifung. Wion. 

Nachdem beroits in den Jahren 1923 und 1924 Verordnungen er- 
lassen worden wami, die sich auf den Verkehr mit Saalgut bezogen 
haben, wurde 1934 das erste osterreicbische Saalgutgesetz geschaffen. 

Im Jahre 1937 wurde dieses Gesetz neu ausgearbeitet und steht 
derzeit als »S a a t g n i g e s e t z 1937^ in Kraft. In diesem wird 
folgendes bestiramt: 

Ala »Saatgut^ diirfen im gesehaftliehen Verkehr nur Sameroien 
bezeichnet werden, die den yormen und (Hrenztrerfeii der Bundesan- 
stalt fiir Pflanzenbau und Samenpriifung in Wien entsprechen. Alle 
iibrige Ware muss als y^nicht zur Saat geeigttet<i bezeichnet werden. Es 
wird waiter bestimmt, dass Saatgut handelsublich verpackt und mit 
einer Bezeichnung versehen sein muss, aus der die Art, Bescbaffen- 
heit und ortliche Herkunft zu entnelimen ist. Fiir Kleinpackungen 
werden bestimmlo Ausnahmen zugelassen. Bei einem Verkauf in Ge- 
schaften rniissen diese Bezeichnungen deutlich sichtbar angebracht 
sein und ea diirfen die Angaben fiber Reinheit und Keimfahigkeit nicht 
fehlen. Ebenso muss der Name und der Silz der Urilersuchungsanstalt 
angegeben werden. Ausserdem muss bei y>onerk(iftnfem Saalgut* eine 
Bescheinigung liber die diirchgefiihile Feldbesichtigung und libiT den 
Gesundheitszustand des Getreides beigebracht werden. Ein besonderer 
Abschnitt des Gesetzes befasst sieh mit der Anmeldung von Samev- 
mischungen fiir Wiesen oder Weiden. Damit Mischungen als Saatgut 
verkanft werden konnen, muss das Mischungsrezept vorher angemeldet 
und bewilligt verden. Es ist selbstverstandlich, dass die Reinheit und 
Keimfahigkeit den Normen entsprechen muss. Der § 6 des Gesetzes legt 
fest, dass Samereien von Rotklee, Luzerne, Weiss-, Schoten-, Schwe- 
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den-, Hopfen-, Wund-, Inkaniat- und Bokhaiaklee, Futterriiben, Timothe 
und Lein als Saatgut nur vej'kaiitt warden diirfen, wonn sie die giiltige 
J^omba del* Bundesansialt iragen. Ks besteht somit fiir die ohen er- 
wahnten Samereien PUmbiermg^zmmg. Fiir die Durchfuhrurig die- 
ser l^lomJ)ierungeii gibi es eine eigene Vorselii ill. iiber die spater noch 
7A\ sprecheu seiu wird. Tm Inland geernt(‘le Samereien, die ziii Aus- 
fulir hestimint .sind, mii.ssen ebenfalls plombiert sein und die Bezeicdi- 
nung >'()sterreK*hisehe Ware* tragen. Zur Untersuehuug und Plombie- 
rung von Samereien «ind in Osterieieh die Bundesansialt fur l^lanz- 
zenbau und Sarnenprufung in Wien und die l.andesanstalten in l^inz, 
(jj'az, Klagenfurt, Salzburg und Bregenz berechtigt. Eine Ware darf nur 
dann plombiert werden, wenn sie vollstandig seklefrei ist. Zur Entnahme 
von I’rohen und zur ('berjinifung dm* Eiuhaltung des Gesetzes steben 
den untersuchenden Anstallen amiliche ProbeueluHCr zur Verfugung. 
Dieso sind l>erechtigt, jederzeit die Belriebs- und Lagerraume, in denen 
Samereien verkauft oder gelagert sind, zu belief eii und von den vor- 
gefundeiieu Samereien Probeii zum Z\vK*ke der ainlliehen Untersu- 
chung zu entnebmen. Die llaifle der Probe wird der Partei versiegeH 
iiberlassen, wall rend von dein ubrigen Teil die amtliche Untersiichung 
durchgefubrt wird. Die Inhaber diesiu* Betriebe sind veiplliehtet, den 
Probenebmeru die notwendigen Auskiinfte zu erteilen und P^insicht in 
dio Gesehaflbiicber zu gewahren. Werden bei diesen amtliehen Probe- 
nabmen Samer(»ien Ix^anstandet, so sind di(‘ Kosten dor Unlersucbung 
von der Firma zu tragen und iiberdies wird eim‘ gericbtlicbe Anzeigt‘ 
erstattet. Alio Untersuebungen sind naeb den Metbodcn der Bundes- 
anslall fiir Pfianzenbau und Samenpriilung durebzufiibren, die sieh 
irn Weseiitlicdien mil den internationalen UnteisuebungMuelhoden 
decken. 

WVrden Samereien aus dern Auslande eingefubrl, so liaben die 
dslerreiehisebeu Gienzzollamter von den plombierung^p^li(*btigen Sa- 
ineieieii Proben zu entnebmen und der lintersuebungsanstalt einzusen- 
den. p]benso muss die Menge und der Punpfanger dei* naeb Osterieicli 
(nngefiihrten plombierungspfliebtigen Ware der Pntersuchiingsanstalt 
bekannt gegelxm werden. Der Empfanger ist verpflicbtet, die Ware in- 
nerlialb von I*K) Tagen der Untersuebungsanstalt zur Pntersuehuiig und 
Plombierung aiizurnelden. Verstdsse gegen das Gesetz kdnnen je iiaeli 
der Schwere des Viu'gehens mil Geld-, Arreststrafen und auch dem 
Pmtzug der Gewerbeberec’htigung best raft werden. 

Dies sind die wiehtigsten Beslimmungen des Saatgulgesetzes 1937. 
In p]rganzung zu diesem Gesetz ist es Aiifgalx^ der Bundesansialt fiir 
Pfianzenbau und Sarnenprufung von Zeit zu Zeitdie Normen und Greiiz- 
werto bekannt zu gebon, die sicdi den jeweiligen Vorhaltnissen anpassen 
miissen. Hiebei entspricht die Norm einem Saatgut I. Qualitat und der 
Grenzwert einem Saatgut II. Qualitat. Diese Normen und Greiizwerte 
wurden in letzter Zeit neu ausgearbeitet und werden in klirzester Zeit 
neu veroffeutlicht werden, ICs ist dabei vorgesebon, fiir Ausnahmsfalle 
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auch den Begriff einer III, Qualitat einzufiihren, um in Zeiten schlech- 
ter Ernlen und eines gewissen Saatgutmangels die Moglichkeit zii 
schaffen, auch Samereien mil etwas verminderter Reinheit, aber vor 
allem verminderter Keimfahigkeit, trotzdem als »Saatgut« dem Markt 
zuzufiihren. 

Wahrend die Normen und Grenzwerte von Zeit zii Zeit neu vei- 
lautbart werdeii, sind auch heute noch die ebenfalls 1938 kund gemach- 
ten Plombierungsvorschriften fiir plombierungspflichtige Waren in 
Kraft. Eine Plombierung bei Kleearlen, Timothegras und Leinsameii 
darf nur daim vorgenommen werden, wenn das Muster vollkommen 
seidefrei befunden wird. Es darf auch nicht 1 ausgereifter Sainen von 
Seide (Guscuta sp.) varhanden seiii. Hiebei ist es Vorschiift, dass 
aus jedem einzelnen Sack ein Muster zur Untersuchung entnommen 
werden mmss. In dieser Plombierungsvorschrift wird ferner festgelegt, 
welcher Art die verwendeten Plomben und die von der Uutersuchuiigs- 
anstalt anzubringenden Anhangezettel beschaffen sein miissen und in 
welcher Art die Plombierung durchzufuhren ist. Der Vorgang bei der 
Plombierung ist folgender: Aus jedem Sack der zu plorabierenden Waie 
ist 1 Muster zu entnehmen und der Sack mit einem »AnlianQezeiiel<r 
zu versehen, wobei jeder Sack eine andere Nummer eihalt. Das ent- 
nommene Muster tragt dieselbe Nummer und wird auf den Seidegehalt. 
bzw. Reinheit und Keimfahigkeit untersueht. Erst wenn diese Unter- 
suchung abgeschlossen ist und die Ware entsprechend befunden wurde. 
wird auf einem zweiten Zettel das Untersuchungsresultat vermerkt 
Dieser zweite Zettel tragt dieselbe Nummer wie der ziu^rst Ixdestigte 
Anhangezettel und wird auf diesem angeklebl. Jetzt erst ist die Ware 
zum Verkauf frei gegeben. Diese »K1ehezefteU sind fiir Saatgut oster- 
reichischer Herjkunft in rot-weiss-rot ausgefiihrt, wahrend sie fiir 
Saatgut auslandischer Herkunft weiss gehalten sind. 

Ausser dem eben besprochenen Saatgutgesetz und der Plombierungs- 
vorschrift, ist in Osterreich auch noch das P f I a n z en z u c h t g e - 
seiz^ das im Jahre 1947 neu geschaffen wurde, in Gellung. Diese.^ 
Gesetz legt fast, dass in Osterreich ein sogenanntes Zuchtbuch fiir Kul- 
turpflanzen von der Bundesanstalt fiir Pflanzenbau und Samenpriifung 
zu fiihren ist. Eingetragen in dieses Zuchtbuch konnen Hochzuchien 
und Erhdltungszuchten werden. Dber die Eintragung entscheidet die 
sogenannte Zuchtbuchkommission, die nach Priifung der mindestens 3 
jahrigen Feldversuche, die von der Bundesanstalt durchgefiihrt wer- 
den, erst ihr Urteil abgeben kann. Eine Sorte, die in das Zuchtbuch als 
Hochzucht eingetragen werden soli, muss vor allem neu sein und ge- 
geniiber schon eingetragenen Sorten eine Verbesserung darstellen. 
Wahrend der Giiltigkeit der Eintragung haben die Ziicbter jahrlich 
Saatgut zur weiteren Untersuchung der Bundesanstalt einzusenden. 
Unter gewissen Voraussetzungen, vor allem mangels eigener Ziichtiin- 
gen, konnen durch das Bundesministerium fur Land- und Forstwirt- 
sehaft auch ausldndische Zuthtungm zur Eintragung in das osterreich- 
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ische Zuchlbuch zugelassen werden. Falls diese Voraussetzurigen nicht 
gegeben sind, so diirfen auslandische Sorten nur dann in das Zucht- 
buch eingetragen werden, wenn der Zuchter auch in Osterreich einen 
fachmannisch geleiteten ZuchtJj<‘trieb flihri. 

Ausser den durch das »Saatgutgesetz 1937« festgelegten Begriffen 
wie »Saatgul«, »anerkanntes Saatgut«, bzw. »zur Saat nicht geeignot«, 
diirfen im geschaftlichen Verkehr mit Saatgut auf Grund des oster- 
reichischen Pfianzenzuclitgeselzes 1947 noch folgende Bezeichnungen 
in Osterreich verwendet werden: 1) Original HocJizucht^ 2) Original 
Erlidltungszucht^ 3) t, Nachbau. Nur die drei genannten ziichterischen 
liezeichnungen diirfen im Saatgutverkehr verwendet werden. Irgend- 
welcho andero Bezeichnungen, die auf eine ziichlerische Bearbeitung 
schliessen lassen, diirfen nicht verwendet werden. An die Bezeichnung 
»Original« ist ausserdem noch die Bedingung gekniipft, dass die Sor- 
tenreinheit und der einwandtreie Gesundheitszustand des Saatgutes 
durch die Saatenanerkennung der zustandigen Landwiitschaftskammer 
beschoinigt ist. 

Die Saatenanerkf^nnung in Osterreich ist eine Obliegenheit der ein> 
zolnen Bundeslander und setzt sich aus der Feldbesichtigung und 
der amtlichen Untersuchung des saatfertig hergerichteten Krntegutes 
zusammen. Abgesehcn von den beiden kurz besprochenen Gesetzen, dem 
»Saatgutgesotz 1937« und deni »Pflanzenzuchtgevselz 1947«, deren I]in- 
haltung und Kontrolle von der Bundesanslalt fiir Pflanzenbau und 
Sainonprufung in Wien zu iilKn’wachen ist, gibt es seit kurzer Zeit in 
Osterreich auch noch das ^Pflanzenschxiizgesetz 1 94 S<. 

Dieses Gesetz hat den Schutz landwirtschaftlicher und gartneri- 
scher Kulturpflanzen gegen Pflanzenkrankheiten und tierische oder 
pflanzUche Schddlinge zum Gegenstand. In den grundsatzlichen Be- 
stimmungen werden die Besitzer oder Pachter von Grundstiicken ver- 
pflichtet, Schadlinge zu bekampfen oder deren Bekampfung wenigstens 
zu dulden. Soweit die Kosten nicht aus offentlichen Mitteln bestritten 
werden, sind sie vom Besitzer zu tragen. Weiters wird im Gesetz fest- 
gelegt, welche Krankheiten und wie dieselben zu bekampfen sind. Ein 
besonderer Teil des Gesetzes ist dem Schutz gegen Schadlinge im Ver- 
kebr mit dem Ausland gewidmet. Unter Umstanden kann die Ein- oder 
Durchfuhr verboten werden. Endlich befasst sich ein Abschnitl des Ge- 
setzes noch mil dem Handel von Pflanzenschuizmitteln, sowohl oster- 
leichischer wie auch auslandiseher Herkunft. AWe Pflanzenschutzmittel 
in Osterreich sind genehmigungspflichtig und miisvsen zur Untersuchung 
der Bundesanstalt fiir Pflanzenschutz in Wien vorgelegt werden, die 
dariiber ein Register zu fiihren hat. Der genannten Bundesanstalt steht 
auch das Kontrollrc?cht bei den Verkaufs- und Erzeugerfirmen zu. 

Diese drei Gesetze sind es hauptsachlich, von deren Anwendung 
sich die dsterreichische Gesetzgebung eine wesentliche Forderung der 
Interessen der osterreichischen Landwirtschaft erhofft. 
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Organization of Seed-Testing Laboratories in the United States. 

By 

W. A. Davidson, 

Chief, Seed Act Division, 

United States Department of Agriculture, 

Production and Marketing Administration, Grain Branch, Washington 25, D. C. 

Since the last meeting of the International Seed Testing Association, 
which was held in 1937, there has been some change in the organiza- 
tion of seed-testing laboratories in the United States. The seed-testing 
laboratories fall into three separate classifications, namely: (1) Private 
or commercial laboratories which are maintained and operated by 
private individuals or commercial organizations such as seed com- 
panies engaged in the buying and selling of seed, (2) official State 
seed-testing laboratories which are maintained and operated officially 
by the State either through a State department of agriculture or a 
State agricultural experiment station, and (3) Federal seed-testing 
laboratories which are maintained and operated officially by the 
United States Government through the United States Department of 
Agriculture. Of these official laboratories in the United States, 52 are 
members of the Association of Official Seed Analysts. 

The commercial laboratories test seeds for private individuals on 
a fee basis or, in some instances, the laboratories are maintained solely 
for the use of the seed company which operates the laboratory. Many 
of the commercial analysts are members of the Society of Commercial 
Seed Technologists. 

The State seed' laboratories are established in most States primarily 
for the purpose of testing seed in the administration of the State seed 
laws, and in most instances the laboratory also performs service testing 
on a fee basis for farmers and seed dealers. The Slate seed laws are, 
primarily truth-in-labeling laws. Such laws provide that the seed 
laboratory shall test seed being offered for sale to determine whether 
it is truthfully labeled with respect to pure seed, germination, weed 
seeds, etc. 

The Federal seed laboratories are maintained solely for the purpose 
of testing seed in the' administration of the Federal Seed Act. This 
reouires the testing of all seed offered for importation into the United 
States to determine whether the seed meets the standards of quality 
required under the law. The Federal Seed Act requires that seed shipped 
from one State to another, in other words, in interstate commerce, shall 
be truthfully labeled with certain information. This provision of the 
law is administered in cooperation with the State seed officials. Seed 
that is being offered for sale is sampled by traveling inspectors to be 
tested to determine whether it is properly labeled. 
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The seed-testing laboratories of the Federal Government were origi- 
nally a part of the agency of the United States Department of Agri- 
culture now known as the Bureau of Plant Industry, Soils, and Agri- 
cultural Engineering. That agency is primarily a research agency. The 
seed laboratories were transferred in 1939 to the agency in the United 
Stales Department of Agriculture now known as the Production and 
Marketing Administration which includes those units that administer 
laws for inspecting and regulating the marketing of agricultural pro- 
ducts. A certain amount of seed testing in connection with research is 
still done in the Bureau of Plant Industry, Soils, and Agricultural 
Engineering by Dr. E. H. Toole, Mrs. Vivian K. Toole, and Miss Albina 
F. Musil. 

The Seed Act Division in the Production and Marketing Administra- 
tion has the responsibility of studying methods of seed testing. In this 
work, the Division C(K)peiaies with State seed analysts throughout the 
United States, parii(!ularly through membership in the Association of 
Official Seed Analysts. The Division Chief has the responsibility of 
conferring with members of the International Seed Testing Association 
with respect to the objects and proposals of that association. Under 
the Chief of the Seed Act Division, and in diiect charge of seed testing 
and research, is Dr. 0. L. Justice. Mr. E. Brown, formerly in charge 
of the Federal Seed Laboratory, is now retired. 

The main seed laboratory of the Production and Marketing Admini- 
stration is a part of the vSeed Act Division of the Grain Branch and is 
located at Beltsville, Maryland, hut the mailing address is United States 
Department of Agriculture, Washington 25, D. C. Other Federal labora- 
tories of the Division are located at Minneapolis, Minne.sota, and Kansas 
City, Missouri. Additional laboratories maintained cooperatively with 
the State departments of agriculture ai^ located at Montgomery, Ala- 
bama; Sacramento, California; and Con^allis, Oiegon. 


Research on Seed Testing and Sampling in the United States 
Department of Agriculture. 

By 

Oren L. Justice, 

Seed Act Division, Grain Branch, 

Production and Marketing Administration, 

United States Department of Agriculture, Washington. D. C. 

The Federal Congress has provided hinds under the Research and 
Marketing Act of 1946, for conducting research pertaining to the mai- 
keting, transportation and distribution of agricultural commodities. 
Assignment of projects and allocation of funds for conducting research 
under this Act are cleared through the Administrator of the Research 
and Marketing Act in the United States Department of Agriculture. 


16 * 
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Industry Advisory Committees which make recommendations to the 
AdminivStrator have been established for various fields of marketing 
research. One of these is a Seeds Advisory Committee. This Committee 
recommended a research project which is intended to lead to gi‘eater 
uniformity in the results of seed laboratory tests made throughout the 
United States. 

In August 1948 the Administrator approved a project on seed 
testing under the title »Standardization and Coordination of Methods of 
Sampling and Testing Seeds* which was assigned to the Seed Act Divi- 
sion of the Grain Branch, Production and Marketing Administration. 

Seed technologists know that uniformity and accuracy of results of 
tests are influenced by such factors as training and experience of per- 
sonnel, kind, condition and use of equipment, application of rules, and 
exercise of personal judgment. Since there are 52 official seed testing 
laboratories or stations in this country and a much larger number of 
commercial laboratories the importance of standardization becomes 
apparent. These facts suggest the need for finding the specific factors 
and the relative part each contributes to variation. Methods must then 
be found of reducing to a minimum the influence of the factors which 
contribute to such variation. Initial efforts of the pi^sent research 
project are aimed at making these determinations and correcting the 
causes of variation in test results. At the present time the approach 
is being made along three lines: (a) Sampling studies, (h) Survey of 
laboratories relating to testing of seeds, and (c) Laboratory studii's on 
methods of testing seeds. 

Sampling studies. One person is engaged in working with State 
seed control inspectors for a considerable proportion of his time. The 
principal aims are to determine (1) if seed lots which are exposed for 
sale are uniform with respect to content, (2) if seed inspectors are 
obtaining reprasentative samples, (3) if sampling instruments used and 
practices followed by seed inspectors contribute to accuracy in obtain- 
ing representative samples. Additional seed technologists are assigned 
to the laboratory to make the necessary analyses. The present plan pro- 
vides that future work may include sampling studies under controlled 
conditions and statistical treatment of the data. Future work would 
also include efforts at determining means of making relatively large 
lots of seed uniform so appropriate recommendations may be ma^de to 
seed processors. 

Survey of laboratories relating to testing of seeds. Experienced seed 
technologists visit State seed testing laboratories to obtain data which 
may reveal the causes of excessive variation in results of tests and the 
extent to which various factors contribute. The visiting analyst spends 
one or two weeks at a laboratory studying equipment, procedures and 
related factors. Tests are made in the State laboratories and when there 
is disagreement check tests are made in the Federal laboratory by the 
same person who made the tests at the State laboratories. While con- 
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ducting this survey the Federal seed technologists assist the State ana- 
lysts in every way possible in solving their local problems. It is plan- 
ned to extend this laboratory visitation to commercial laboratories in 
the future. Results from such a survey should reveal which factors 
are contributing to lack of uniform results and thus serve as a basis 
for concentrated effort to eliminate or minimize these causative factors. 
It appears quite likely that this survey will point up the necessity of 
holding regional conferences or schools of short courses for all exper- 
ienced seed analysts, in order that uniform interpretation and appli- 
cation of rules will he made and to keep seed technologists informed 
with respect to new developments. 

Laboratory .studies on methods of testing seeds. Detailed laboratory 
studies are being made on certain factors which are believed to be 
lesporisible for variation in results of tests. Problems such as the fol- 
lowing are being investigated: (a) methods of making uniform and 
accurate interpretations of normal and abnormal seedlings in germi- 
nation tests, (b) a rapid and accurate method of classifying insect- 
injured seeds in purity analyses, (c) standardization of variety testing 
by seed characteristics, (d) effects of fungi upon germination tests, (e) 
extension of the standard blowing technique for bluegrass to additional 
kinds and (f) use of the so-called vital dyes in making vitality tests. 

Zusammenfassung, 

Unte*rsuclning iiber Methoden der Samenpnifung und Vereinheitlichung 
sokher Melhodon unter den l^fiboratoricn in den Veroinigten Staalen von 
Nord-Ainerika wird besprochen, Der ^Agricultural Marketing Act* von 1946 
triffl Vorkehrungen fur die Vertreibung, die Benutzung und den Transport 
von landwirtschaftlichen Produkten. Im Jahre 1948 wurden der Sainenakt- 
abteilung etwa •$2r),0()0 zugewiesen, iini Untersuchungen anzustellen, die aiif 
Vereinheitlichung und Koordination der Methoden fur Auswahlung und Prii- 
fung von Saniereien in den Staatslaboratorien abziellen. Es wird erwartet. 
dass diese Arbeit erweitert wird, um Handelslaboratorien einzuschliessen. 

Man nahert sicli dein Problem so, dass man untersucht a) die Auswahl 
von Proben, b) bostehende Zustande in den Laboratonen, und c) das Labo- 
ratoriumsstudium von Saniereien. Die Probenstudien sollen entscheiden, ob 
die SaalgutpHiben gleichformig sind und ob die Verfahren und die Apparate, 
die von Sameninspektoren befoigt und gebraucht werden. typische Proben 
liefern. Zukiinftige Bestrebungen zielen auf Verbesserung der Methode der 
Probenauswahl und auf Mittel, Saatgutproben von gleichfdrmigem Gehalt 
zu (‘ilangen. Staatslaboratorien werden besucht um festzustellen, welche F'ak- 
toren, wie z. B. Apparat, Probenmaterial, Raum, Personal und die Anwcndung 
der Regeln fiir Samenpnifung, zu den Variationen in den Resultaten bcitra- 
gen. Laboratoriumsstudien werden ausgefiihrt, um die Auslegung der Regeln 
zu klaren, die bekanntlich zu den Variationen beitragcn und neue und ver- 
besserte Methoden fiir Samenprufung zu entwickeln, die sich der Systemati- 
sation leihen. 



Comptes:!rendus de livres, r^sum^s. — Book^reviews, 
Abstracts. — Bitcherbesprechungen, Referate. 


U. Kallbrunner: Hiilsenfriichte. (Leguminous crops), — Scholle-Buche- 
rei 65th Volume, Vienna 1946, 10 illustrations, 48 pages, Scholle- 
Verlag, Vienna, 1. 

The general part of this work contains a survey of the economic 
agricultural importance of growing leguminous crops, and special 
reference is made to the improvement of the soil following their cultiva- 
tion owing to the activities of the nodule bacteria. Moreover, their 
importance as both human and cattle food, due to their high nutritive 
value, urgently demands an increased acreage of these plants in Austria, 
especially as climatic conditions in several of the confederal states are 
most favourable to their growth. The special part of the work deals 
in detail with Broad Bean (Vida Faba), Garden Pea (Pisum mtivum), 
Field Pea (Pisum arvense), Lentil (Lens escuknta), Yellow, Blue and 
White Lupine (Lupinus Mens, L, angusfifolhis, L. albus}^ Vetch {Vida 
sativa), Hairy Vetch (Vida viUosa), Soyabean (Soja hispida), French 
Bean (Phaseolus mlgaris) and Serradella (Omithopus safhms). Detail- 
ed information is also given concerning seed guality, cultivation, 
sowing rates, methods of harvesting and storage of the crops. In the 
case of some species, further reference is made to the more important 
pests and to methods of control. The booklet is primarily intended 
as a guide to the farmer and makes a strong case for increased cul- 
tivation of leguminous crops in Austria. 

E. Rogenhofer, 

Translated by 
K. Sjelby, 


K, Schober: Oelfruchtbau. (Cultivation of oleiferous seeds). — Scholle- 
Bucherei 67th Volume, Vienna 1948, 18 illustrations and 2 maps, 
56 pages. Scholle-Verlag, Vienna, I. 

The booklet deals with certain plants which, during the past ten 
years, have been found to be suitable for cultivation in field and garden, 
as a source of oil production in Austria. The species dealt with are; 
Poppy (Papaver somniferum), Rape (Brassica Napus oleifera and B. 
Rapa oleifera), White Mustard (Sinapis alba), Safflower (Carthamus 
tinctarius), Soya (Soja hispida), Pumpkin (Cucurbita Pepo), Sun- 
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flower (Helianthus annuus) and Oil-flax (Linum usiiaiissimum). For 
the majority of these species detailed information is given as to quality 
of the seed, suitable conditions of soil and climate, cultivation from 
the time of sowing until harvest, the most common pests and how to 
combat them. Finally, the most important bred and local varieties are 
mentioned, while maps show the areas in Austria devoted to the pro- 
duction of Rape seed and Soya-bean. 

A supplement on the feeding value of oilcakes, which are bye-pro- 
ducts from the oil-mill, completes the booklet which is primarily writ- 
ten for the practical farmer. 

E, Tiogenhofer. 

Translated by 
K. Sjelby. 


II, Knllhrunner: Saatgut und Saat. (Seed and sowing). — Scholle- 
Biicherei 73rd Volume, Vienna 1947, 7 illustrations, 60 pages. 
Scholle-Verlag, Vienna, I. 

This book is primarily intended to show farmers the importance 
and necessity of using high-quality seed to obtain good crops and on 
this account all the qualities characteristic of a good vseed lot are 
mentioned in detail. In certain chapters the author discusses the ques- 
tion of purity, germinating capacity and intrinsic value according to 
the rules and prescriptions laid down for seed testing. The chapters 
concerning weight, size and method of grading contain tables showing 
the lOOO-grain-weights and the hectolitro-w^eights of the more important 
European crop plants, wdiile examples arc given which clearly show 
that colour, brilliancy and smell of the seed may often be used as 
exterior criteria of the quality of a vseed lot. Furthermore, the moisture 
content of the seed lot and the conditions knowm as ^kernel texture* 
and ^kernel starchiness*, together with the content of injured or 
diseased seeds are briefly discussed, while the importance of provenance 
and genuineness of variety is also emphasized. In the chapter dealing 
with seed production the more common types of cleaning machinery 
and the most important methods of disinfection (wet disinfection and 
dusting) are described. 

In the supplement the author briefly mentions the »Pflanzenzucht- 
gesetz* (Plant Breeding Law) published in the Austrian »Bundesge- 
setzblatt* on the 26th February 1947 which is designed to protect the 
plant breeder against the activity of unqualified wrorkers who try to 
shake the farmers’ confidence in seed breeding. 

E. Rogenhofer. 

Translated by 
K, Sjelby, 
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R. Skrabal: Ertragsergebnisse verschiedener Rotkleeherktinfte. (Yields 
of Red Glover of different provenances). — »Wiener landwirtschaft- 
liche Zeitung« 1943, 93rd annual series, pp 44/45. 

The article contains a brief survey of comparative yield trials which 
were carried out from 1940 — 1942 with twenty-six Red Clover varie- 
ties of different provenances, both bred and local. The five experimen- 
tal areas in Austria were chosen from a biological-climatic point of 
view, viz. in dry and transitional regions and in regions with a high 
precipitation, and the experiments were laid out according to the stan- 
dard long-plot method with four replicates. The yields in cwts. per hec- 
tare are recorded in tabular from which it appears that in the dry 
regions the so-called »0stsaat« (Eastern seed) was superior to the 
other varieties, while the local »Fruher Oberdonauer* (Early Upper- 
Danuber) gave the highest yield in the regions with the highest preci- 
pitation. Among the most winter-hardy Red Glover varieties wore those 
from the Lower Rhine region, the Danube countries, Garinthia and 
finally the »Ostsaat«. The least winter-hardy were: Gruber's Red Clover. 
Early Upper Danuber Red Glover, Sulzbach Red Glover and liege's 
Hohenheimer. 

E. Rogenhofer. _ 

Translated l)y 

K, Sjelby. 


E, V. Tschetmuk-Seysenegg: Kiinstliche Sarnenerzeugung durch Wuchs- 
stoffe. (Artificial seed production by means of growth substances). 
— »Anzeigef der Akademie der Wissenschaften in Wien, mathema- 
tisch-naturwissenschaftliche Klasse« 26.X.1944. 

For thirty years the author has carried on experiments in pollina- 
tion of leguminous and other plants (Gramineae^ Liliaceae). Pollen 
from one genus was transferred to the stigma of another genus of the 
same family, e. g. Pisum X Lens, Pisum X Lathyrus and Pisum X 
Yicia, which resulted partly in a simple growth of the fruit without 
develo'pment of mature seeds and partly in the development of seeds 
which in turn developed into plants which were identical with the 
female parent. The cytological examination throughout revealed the 
occurrence of diploids while no haploids were found. This phenomenon 
led the author to suspect that pollen as such was not absolutely 
necessary for the production of viable seed, since growth substances, 
which are also present in the pollen, were able to produce the same 
results. Consequently, various growth substances and vitamins in pow* 
der form were applied as pollinators, e. g, Betaxin (Vitamin Bi) and 
Cebion (Vitamin C) and these, in certain cases, gave positive results. 
The author calls this method the »Reizfruchtung8methode« (Stimula- 
tion-fecundation method) and suggests that it might prove very im- 
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portant in the technique of plant breeding, especially in the case of 
pollen-sterile plants and hybrids as well as garden plants with »double« 
flowers. 

E. Rogenhofer. 

Translated by 
K, Sjelhy. 

E, V. Tschermak-Seyfienegg: Fruchtbarkeit ohne Befruchtung. (Spontane 
und kiinstlich hewirkte Parthcnogenese). (Fertility without polli- 
nation. Spontaneous and artificially caused parthenocarpy). — 
»Auzeiger der Akademie der Wissenschaften in Wien, mathema- 
tisch-naturwisserischaftliche Klasse* 9. Mai 1946 (Annual series 
1946, No. 8). 

The »Reizfruchtungsversuche<( (Stimulation-fecundation examina- 
tions) as started some >ears ago by the author were continued with 
various genera by pollinating them with pollen from other genera as 
well as by applying Betaxin and Maizena pow^ders to their stigmas. 
Moreover, as chalk and dry soil in many cases caused a parthenocarpic 
development of the seeds th(‘ rapid absorption of water by placing dry 
powders on the stigma is believed to accelerate the parthenocarpic 
dev(>lopinent of seeds. Similar experiments w^ere made wuth Primula 
chitior, Auemone nemiyrosa and Caitha pahiHiris. (ieranium Roberihia- 
uum was pollinated with pollen fi’om Pelargonium, EfichschoUzia 
with i)ollen from Papaver and Hepatica fribola with pollen from PuP 
monarUi. Spontaneous parthenocarpy is a more common feature within 
the higher’ plants than was generally believed a fe^v years ago. The 
''Reizfruchtungsmethode« (Stimulation-fecundation method) has pi*oved 
of particular importance in plant breeding w’^ork, since it involves a 
number of special problems and experimental aims in the field of 
breeding, genetics and cytology, 

E. Rogenhofer, 

Translated by 

K, Sjelby. 

P, Muller: Plantefysiologi. (Plant Physiology). — Copenhagen 1948. 

This work on Plant Physiology is published in Danish to serve as 
a text-book for the students at the Royal Veterinary and Agricultural 
College of Copenhagen, at which the author is professor in plant 
physiology. It runs to 304 pages with 212 illustrations and 7 coloured 
plates. Price: 31 Danish Kr. 

Special stress is laid upon the physiological activities of the more 
important plant species found in agriculture, horticulture and forestry, 
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with particular reference to their nutrition, growth, development and 
dry matter production. 

Though primarily intended as a text-book for students the book 
will no doubt also prove to be a valuable handbook for persons engaged 
in agricultural education and extension service as well as for the staffs 
of experiment stations, plant breeding and similar institutes. 

Arne KJccr. 


P, StankevUch: 0 odredjivanju kolicine semena ze setvu u rasad- 
nicima. (Sur la determination des quantites de semences pour le semis 
en pepinieres). — Sumarski list, Zagreb, No. 5 — 6, p.p. 180 — 183, 1948. 

Dans son travail Tauteur s’engage a apprecier la valeur pratique 
de formule de Krstitch 

n. 10* . tn 

Tvr ~ — - 

Kr . Sn . p 

dans laquelle sont: Tvr = la quantite de semences (en gr.) Tunite de 
surface, tn rr le poids absolu de 1000 grains, Kr = le pouvoir ger- 
minatif reduit, Sn = la surface normale pour 10.000 jeunes plantes 
%ees d’un an et p =: le pourcentage de purete. 

En appliquant a cette formule les donnees de Hoack, concernant le 
pouvoir germinatif reduit (Kr) du pin sylvestre, ainsi que la valeur 
correspondante de Sn exprimee par Vincent, Tauteur en conclut que la 
fcrmule sus-mentionnee est d'une valeur economique tres importante. 

P. S, 


Landbo- og Husmandsforeningemes Fremlg (Seed Supply of the Fede- 
ration of Agricultural and Small Holders’ Societies), Roskilde, Den- 
mark: Illustrations of Seeds, 1948. 

In 1948 the Seed Supply of the Federation of Agricultural and 
Small Holders’ Societies, Roskilde, Denmark, has issued a set of 
coloured plates (68 cm X 48 cm) consisting of three plates with agri- 
cultural seeds (11 species of clovers, 21 of grasses and 23 other species) » 
one plate with horticultural seeds (31 species) and two plates with 
weed seeds (50 species). The plates may be ordered from the above 
address at a total price of 12 Danish Kr. each set, unmounted, + 
postage. 

The illustrations are alle printed from hand-coloured originals 
prepared by Ellen Backe in co-operation with the Royal Danish Agri- 
cultural College of Copenhagen. They are provided with the names of 
the seed species in Danish, which might of course somewhat limit 
their value to foreigners. The illustrations, however, are very well 
reproduced and most instructive, and with the aid of a dictionary they 
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would be very useful to seedsmen, seed laboratories and especially for 
teaching purposes all over the world (short courses, etc.), since the 
size is most suitable for use in class-rooms, etc. 

Arne Kjcer, 

K. J. Rasmussen, Royal Agricultural College of Copenhagen: Vejledning 
i frolaue (Guide in Seed Instruction). 1948. 

The coloured plates mentioned in the preceding abstract together 
with an additional one on cereals are issued in lx)ok-size (25 cm X 16 cm) 
as enclosures to a book (56 pages -f 7 coloured plates) which is 
entitled: » Vejledning i froavN and gives — in Danish — a description 
of 200 species of seeds. This book may be had at the price of 4 Danish 
Kr. from tlie same address as the plates, and as the text is not only 
provided with the names of the seed species in Danish but also in Latin, 
it has the advantage for foreigners in that the Danish names on the 
coloured plates can be interpreted by means of the text. 

Arfie Kjcer. 

IV, ./. Franck: Zaaizaadkennis, beoordeling en onderzoek. (Sowing seed. 
Knowledge, Valuation, Investigation, 1949). Publisher: W. E. J. 
Tjc'enk Willink, Zw^olle, 630 pages, 8 plates. 

This book may be considered as an extended reprint of »Waarde- 
bepalende eigenschappen van zaaizaad en haar beoordeling« (Propei'ties 
determining the value of seed-corn and their appreciation, 1940). Some 
chapters, dealing with germination, seed-borne diseases, moisture 
content, origin and genuineness of kind and strain have been greatly 
extended. A new chapter: Formation and structure of the seed, is 
added, giving a short account of pollination and fertilisation, the 
morphology and characteristics of the structure of the seed and seed 
coat and containing a key for the identification of seeds of the Cruci- 
ferae. 

The third chapter deals with the definitions for pure seed, inert 
matter, harmful impurities and the principle to be followed in 
evaluating lots of imcleaned vseeds when cleaned in the laboratory. 

The fourth chapter, concerning the germination of seeds, contains 
information on terminology, conditions which favour germination 
(water, oxygen, temperature, light, enzymes, chemicals), and factors 
which interfere with germination (delayed germination by after- 
ripening, hardseededness, growth-inhibiting substances), germinating 
speed, normal and abnormal germination, duration of germination, 
evaluation of germination results, uniformity in seed testing, green- 
house and field tests, laboratory and field germination, seed treat- 
ment (drying, soaking), technique (germination temperatures, media, 
time), rapid determination of vitality by means of vital-colouring, 
longevity and deterioration problems, storage and factors influencing it 
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(moisture content, temperature fluctuations), evaluation of immature 
and sprouted grains, value of hulled and unhulled seeds, etc. 

The fifth chapter deals with the concepts »Intrinsic value and 
Normal figures, specially used in the Netherlands*. 

The sixth chapter which treats of the diseased condition of seeds 
and seed-borne parasites contains paragraphs on the importance of the 
phytopathological investigation for the evaluation of seeds, a list of 
the most prevalent seed-borne diseases, germination losses due to 
parasites, terminology, characteristics for determination of seed-borne 
pathogens, directions for phytopathological investigation and identi- 
fication of seed-borne fungi, together with secondary infections re- 
sulting from unfavourable conditions during germination. The second 
part of this chapter deals with the control of seed-borne diseases by 
seed treatment (the influence of chemical and thermal seed treatment) 
and gives information concerning disinfectants and protectants. 

The seventh chapter describes the influence of moisture content on 
the functions of living seeds, and its effect on growth and development 
of bacteria, fungi and mites. Attention is drawn to the power of seeds 
to absorb and to lose moisture depending on the relative humidity of 
the air. Various methods for the determination of the moisture content 
(direct and indirect methods) together with suitable types of apparatus 
are also described. 

The descent, origin, genuineness of seeds, choice and classification 
of strains form the subject of discussion in the eighth chapter, and the 
determination of origin and genuineness by means of morphological, 
anatomical, chemical and physical methods for various seed kinds is 
treated in detail. 

The ninth chapter deals with such important mailers concerning 
seeds as seed-weight, size of seed, specific gravity, bushel weight, 
grading, percentage of husk, colour, gloss and smell. 

A reference list of some 2<X)0 titles of puhlicatioUvS (arranged accord- 
ing to the chapters), an index, a list of Latin plant names, a list of 
contents and an appendix of 10 tables and lists increase the usefulness 
of the book. 

W, J, Franck. 


J. G, Lambert: La determination du pouvoir germinatif des Orges par 
le bromure de 2, 3, 5 Triphenyl-Tetrazolium. (Determination of the 
germinating capacity of Barley by means of 2, 3, 5-triphenyl-tetra- 
zolium). — Echo de la Brasserie, Vol. 5, pp. 97 — 106, 4ih February 
1949, Louvain, Belgium. 

In his experiments the author shows that the 2, 3, 5-triphenyltotra- 
zoliumbromide method equals the germination in sand just as well, 
or even better, than the older vital-colouring methods like sodium hy~ 
droselenite and dinitrobenzene. 
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The experiments, however are on a rather small scale, comprising 
only some ten samples of Barley, all of which have a fairly high 
germinating capacity (above 89 ®/o). 

The most interesting aspect of the experiments is the author’s idea 
of getting rid of the »doubtlul« seeds, i. e. the partially coloured ones, 
by pre-soaking the seeds in various solutions, known to be able to 
penetrate more readily into the embryo than pure water. The vital- 
colouring methods are frequently based upon cutting of the kernels 
before pre-soaking in water, but the author is of the opinion that this 
method may cause damage to the embryo. He prefers, therefore, to 
pre-soak the whole kernels and cut them for examination after their 
being soaked in the colouring solution. 

By this method he seems to have found a certain percentage of 
^doubtful* kernels, the reason for which he assumes to be an incom- 
plete penetration of the water and the colouring solution. 

The best results were obtained by pre-soaking lor 2 hours in a n/lO 
XaOH solution (temperature 47 " C). Following this treatment the ker- 
nels were cut longitudinally and one-half of each was submerged into 
the tetrazoliumbromide solution (I ^/o) for hall an hour at 47 C, 
and finally examined for coloration, 

Pre-soaking in the NaOH solution gave no »doiibtfuU kernels with 
regard to coloration, while there wore 5 such kernels after pre- 
soaking in pure water. Pre-soaking in chloralhydrate, n/10 and 
0.5 HaSO*, caused severe damage to the embryos, lesulting in 
reduced germination and coloration. 

Author is of the opinion that pre-soaking in NaOH is not only 
Ijeueficial with respect to better penetration but also accelerates the 
colouring itself, since the higher pH value of this solution produces 
a rapid neutralization of the HBr liberated from the tetrazoliumbro- 
mide by the respiration of the living tissue of the embryo. 


Arne Kjar, 



Avis — Communications — Miiteilungen. 


Dr. A. Grisch 

Congratulations on His 70 th Birthday. 

On the 5th of January 1949 Dr. A, Grisch, the well-known director 
of the Swiss State Seed Testing Station in Oerlikon, completed his 
70th year. 

Born in Oberhalbstein in the Orisons Dr. Grisch began his studies 
at the Agricultural College of the Technical University as early as in 
1899. After having passed his examination he was for a short time 
assistant to Professor Schroter. He then became attached to the Swiss 
Seed Testing Station, founded by Dr. Stebler, to which he devoted all 
his energy and strength, first under the directorship of Dr. Stebler 
and Dr. Volkart, and later as its chief. 

In this capacity he accumulated a vast store of knowledge in the 
realms of seed testing and related fields. He took an active part in 
the organisation of cereal production in Switzerland and by means of 
seed and manurial trials contriblited in a large measure to the improve- 
ment of the permanent meadows in his country. One of his favourite 
relaxations was the study of the Alpine pastures and meadows and, 
with his intimate knowledge of mountain conditions, he was parti- 
cularly well equipped to realise the many factors which influen- 
ced the improvement of agricultural plants at these high altitudes. 
His observations and experience in lhev‘?e matters, in so far as they 
are of importance to the farmer, are contained in his book: »Die haupt- 
sachlichsten Pflanzen und Pflanzenbestande der Naturwiesen und 
Weiden.« 

Dr Grisch has a profound knowledge of the provenance question, 
to which his comprehensive report: »Die Herkunftsbestimmung der 
Klee- und Grassamen« (see ^Proceedings of the International Seed 
Testing Association*, 1941/43, Volume 13) bears witness. This work is 
based on Stebler and Gentner’s provenance lists, which are revised and 
supplemented according to Dr. Grisch’s own investigations. In re- 
cognition of his extensive knowledge in this field he was elected Joint- 
Chairman of the Provenance Committee, as set up by the 1. S. T. A., 
and after the death of Professor Centner he continued the work of the 
Committee, which culminated in the report just mentioned. 

At the Zurich Congress in 1937 Dr. Grisch was elected a substitute 
member of the Executive of the I. S» T. A. and on the retirement of 
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Mr. Edgar Brown (Washington, D. C.) in 1941 he became a member 
of this Committee. 

All those who have had the opportunity to meet Dr. Grisch at the 
various Seed Testing Conferences will remember his energetic and 
genial personality. They will especially xemember him for the magnifi- 
cent organisation of the 1937 Congress in Switzerland, both as regards 
the meetings and the subsequent excursions through the marvellous 
Swiss mountain scenery. Though Dr. Grisch has resigned from his 
post as director of the Seed Testing Station it is sincerely hoped that 
he may bo able to attend the 1950 Congress in Washington, not only 
to enrich us with his experience and knowledge but also to give us the 
pleasure of his highly appreciated company. 

Dr. Grisch may rest assured that he enjoys the good wishes of his 
seed testing colleagues for a long life and good health so that he may 
enjoy to the full a well-earned rest after his official labours. 


To the Members of the I. S. T. A. 

On the appearance of this issue of the ^Proceedings* of the Inter- 
national Seed Testing Association it may be advisable to draw the 
attention of the members to the fact that in July 1949 the International 
Seed Testing Association will have been in existence for 25 years since 
its foundation at Cambridge on the lOth July 1924. 

It would have been a happy coincidence if w^e could have celebrated 
this KSilver Jubilee on the occasion of the first post-war International 
Seed Testing Congress: however as it was found impossible to have the 
necessary preparations completed in time, the Congress had to be 
postponed till 1950. 

After a compulsoiy resting-poriod of more than six years the need 
was felt for infusing new life into the I. S. T. A. The initiative in 
this respect w'as taken at an informal discussion of some memliers on 
the occasion of a meeting of the Emergency Economic Committee for 
Europe (E. E. C. E.) which was held in Copenhagen in August 1946. 
This discussion served as a basis for renewed cooperation within the 
I S. T. A. and proved so fruitful of results that it became apparent 
that a larger meeting would be most desirable. This was convened in 
Gothenburg in August 1948 and was attended by thirteen members 
from eight different countries; important I. S. T. A. problems were 
discussed and far-reaching conclusions arrived at. 

At this meeting a new Committee was appointed, consisting of the 
following members: P. A. Linehan (Chairman), H. A. Lafferty, W. A. 
Davidson, W. H. Wright and A. Kjaer (Secretary). This so-called 
Constitution Committee which carried out sound work in connection with 
proposed alterations of the Constitution of the I. S. T. A. was also 
asked to consider the possibilities of establishing cooperation between 
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the I. S. T. A. and the F. A. 0., and after further deliberation, 
at a meeting to be held in the summer of 1949, to prepare a recom- 
mendation to be laid before the General Assembly in 1950. 

We take this opportunity to request all the members of I. S. T. A. 
to bring pre.ssure to bear on their respective Governments so that they 
may be authorized to attend the next International Seed Testing Con- 
gress to be held in Washington in 1950. Their presence there is most 
desirable since problems and resolutions of supreme importance to 
international seed testing work and international trade will come up 
for discussion and consideration. 

W. J. Franck, Deputy-President 1 Managing Committee of the 
Chr, Stahl j I. S. T. A. 

Hinweis. 

Deutschland, Der wieder gegriindete »Verband Deutscher Landw. 
Untersuchungs- und Forschungsanstalten# hielt Ende September 1948 
seine 1. Hauptversammlung ab. Die Einheit der Untersuchungsmetho- 
dik und die Zielsetzung bestimrater Forschungsrichtungen ist jetzt 
wieder gewahrleistet. Der Verband setzt sich aus 10 Fachgruppen zu- 
sammen, wie z. B. der Fachgruppe fiir Bodenkimde, Pflanzenernahrung 
und Diingung, fiir Bodenuntersuchung, fiir Saatgutuntersuchung usw. 
Der Vorstand der Fachgruppe fiir Saatgutuntersuchung setzt sich fol- 
gendermassen zusammen: 

Fachgruppenleiter: Dr. 0. Nieser, Hamburg 36, B. d. Kirchhofen 14 
(Staatsinstitut f. Angewandte Botanik); 
Stellvertreter: Dr. E. Merl, Miinchen 23, Koniginstr. 36 

(B. Landesanstalt f. Pflanzenbau u. Pfl.schutz). 
Beisitzer: Dipl.-Ldwt. Eckhoff, Hannover, Hohenzollernstr. 39 
(Samenpriifungsstelle) ; 

Dr. Heigener, Kiel, Gutenbergstr. 77 

(Landw. Untersuchungs- u. Forschungsanstalt) ; 

Dr. Kummer, Augustenberg, Post Grotzingen/Baden 
(Landw. Versiichs- u. Forschungsanstalt); 

Prof. Dr. Lakon, Hohenheim bei Stuttgart 

(Institut fiir Samenkunde mit Landesanstalt fiir 
Samenpriifung). 


Note. 

This issue does not contain the usual List of Literature, but a very 
comprehensive List, containing titles of literature which has been 
published during the years 1939 — 48, has been prepared for publication 
in No. 1, 1949, of the » Proceedings*. 
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After a long illness which was borne with patience and 
courage Dr. Lucie (J. Doyer ])assed away on the r2th June 
1949. 

Born on December 10th 1883 in Amersfort, Miss Doyer stu- 
died biology at the University of Utrecht and took her doctor’s 
degree on >Energie oinzettingen tijdens de kieniing van tarwe- 
korrels.i In 1919 she was appointed assistant at the State 
Seed Testing Station, Wageningen, where her special duties 
were the study and investigation of the prevalence of diseases 
of seeds intended for sowing purposes. 

For the past 30 years the direction of the raycological di- 
vision has been committed to her charge. 

During this period, investigations concerning the health of 
seeds were treated in a stepmotherly fashion at most seed 
testing stations. Few of th«e institutions possessed a special 
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division for mycological research, and the others, in tlie ab- 
sence of a qualified pathologist, were not in a position to un- 
dertake detailed investigational work. This study immediately 
took the fancy of Lucie Doyer. To equip herself thoroughly 
for the work she made a detailed examination of the literature 
on the subject. This was followed by laboratory investigations 
into the prevalence of parasitic organisms met with in agri- 
culture and horticulture, and eventually by an examination of 
seed-lots sent in for inspection. 

Since that time, and largely as a result of the enthusiasm 
of Lucie Doyer, these investigations can rejoice in such a 
constant increase in interest that to-day they are regarded as 
being of prime importance in the technique of modeim seed 
testing and in the evahiation of seeds. 

The contributions of Lucie Doyer in the realms of scienti- 
fic seed testing were not confined to her native country. At 
the foundation of the International Seed Testing Association 
in 1924 she was elected chairman of the (.'ommittee on Deter- 
mination of Plant Diseases, a position she occupied with dis- 
tinction for 25 years. 

She made valuable contributions towards improving me- 
thods of identifying .seed-borne organisms in seed testing, and 
jmblished numerous articles in home and foreign scientific 
journals. Her outstanding work was the preparation of a 
■^Manual for the Deh'rmination of Seed-borne Diseases« which 
was published by the I. S. T. A. in 1938. This study, which 
contained a great number of original illustrations drawn from 
nature, became the standard reference for seed analysts. 

Dr. Lucie Doyer, avIio represented her country at interna- 
tional seetl testing congresses in Rome. Wageningen, Stock- 
holm and Zurich, delivered her last international lecture on 
seed-borne diseases and the methods for identifying them at a 
jubilee meeting of the British Mycological Society in London 
in October, 1947. 

In the summer of 1948 she was forced, through illness, to 
give up her w'ork. At first hopes for her complete recovery 
were bright, but alas, the character of her disease took a turn 
for the worse, and it was not given to her to see her beloved 
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laboratory again. Nevertheless on her sick-bed she still found 
the energy to compose a draft for a new chapter — »Determi- 
nation of the State of Health of Seeds<, in the International 
Rules for Seed Testing, for presentation at the International 
Congress in Washington in 1950. 

On January 1st, 1949, Lucie Doyer retired on pension wiOi 
an official expression of thanks for the good services she had 
rendered. Subsequently she had to undergo two operations, 
which, unfortunately, did not improve her condition, and on 
the 12th June she passed away from time to eternity. 

Her disappearance from the Seed Testing Station after 30 
years’ service, which was performed with great application 
and much succes.'^, is a loss of the first magnitude. She was 
a gifted mycologist, an indefatigable worker and an exellerit 
colleague. 

In the realms of International Seed Testing affairs Lucie 
Doyer will be sadly missed. It was always stimulating to 
discuss common problems with her, and to Congress contro- 
versies, which she conducted in a scrupulously fair and frank 
manner, she brought a lightness of touch and a keen sense of 
humour which will always be a pleasure to look back on. 


If. J. Franck. 



Die Feststellung der physiologisch bedingien 
Triebkraft von Samen. 

(Eino neiio M(‘lho(lo zur Triobkraftbostimmung). 

Von 

Dr. Hermann Germ. 

(Bundeyanstalt fur Pflaiizonbau und Samenprufung in Wien). 

Einleitung. 

Die vorliegende Arbeit hat sich eine Priifung der tlblichen 
Triebkraftmethoden im Hinblick auf die Untersuchung von 
physiologisch gesohwiichtera Saatgnte znm Ziele gesotzt. Es 
soil die Frage aufgeworfcn werden, welche Eigenschaften des 
Saiiiens beziehungsweiso des Keimlings zu priifen sind, uin 
ehi Bild dariiber zu erhalten, in welcliem Ausmasse er »Trieb- 
kraft-x besitzt. Die Sutinne jener Fiiiiigkeiten, welclie die Trieb- 
kraft ausniaclien, muss der Same und spater der Keimling 
unh*r den gegebenen Keimbwlingungen ganz a\is sich heraus 
eiitwickeln, oljne dass ihm (bei der Mehrzahl der Samen!) von 
aussen lier durch das Sonnenlicht Energie geliefert wird oder 
geliefert werden kann. Es wurde daher immer schon in Ver- 
>u(lien, denen dieser (ledanke zugrunde lag, vor allem die 
Aiisschaltung von Lichf zur Bedingung gemacht. wiihrend an- 
sonsten in Anlehnung an die Methoden der Keiini)rufung op- 
timnle Keimbedhigungen gegeben wurden. Ein P''aktor der 
Triebkraft ist die Schnelligkeit des Keimlingswachstums. so 
dass der Abschluss der Versiuho nacli einer bestimmten Zeit 
eine wesentliche Forderung jeder Triebkrafimethode sein muss. 
Allgemein kbnnte man sagen, dass die Triebkraftbestimmung 
ein Bild iiber das Auflaufen auf dem Felde geben soli, wobei 
bislicr die nach den ublichcn Methoden als >triebkraftig« be- 
stimmten Samen in Prozenten angegeben werden. Weitere Un- 
terscheidungen ■werden im allgemeinen nicht gemacht, so dass 
iiber die triebkriiftigen Keimlinge, die ja verschiedene Grade von 
Triebkraft aufweisen werden, nichts ausgesagt werden kann. 
Wir kbnnten diese derzeit iibliche Art der Triebkraftbestim- 
mung als eine Feststellung der >^Min-desitriebkraft< bezeichncn. 
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Wir werden uns daher im folgenden mit der Bestimmung 
dieser Mindesttriebkraft auseinandersetzen mttssen, wollen wei- 
ter nachpriifen, ob die ublichen Methoden dem Priifungsziele 
entsprechen und schliesslich eine einfache Methode zur Trieb- 
kraftbestimmung vorschlagen, die nicht nur die Bestimmung 
der Mindesttriebkraft sondern die Erfassung der Triebkraft 
ganz allgemein znm Ziele hat und in bestimmten Zahien iiber 
diese physiologische Potenz des Samens etwas aussagen soil. 

1. Zur Kritik der iiblichen Triebkraftmethoden. 

Seit vielen Jahren wurde eine gi’osse Zahl von Argiimen- 
ten in das Treffen gefiihrt, dass die einfache Bestimmung der 
Keimfahigkeit nicht genuge, um die tatsachliche Vitalitat des 
Saatgutes, vor allem seine »Triebkraftc, zu beslimmcn (ver- 
gleiche hiezu Wiftmack, 1922 und zit. Lit.). In der Tat haben 
diese teilweise durch Versuche belegten Einwande viel fiir 
sich; so ist es z. B. durchaus inoglich und erkliirlich, dass 
iiberaltetes oder sonstwie gescliadigtes Getreidesaatgut woiil 
noch die Kraft zur Keimung besitzt, aber dadurch, dass es nur 
mehr schwachliche Sprosse ausbildet odor Schaden an den 
Wurzelanlagen erlitten hat, auf dem Felde nicht jenen Auf- 
gang zeigt, den man von einem gesunden Saatgut erwartet; 
eine eingehende Diskussion gab unter anderen auch Franck 
(1929) mit vielen Literaturangaben und Stahl (1931, 1933). 

Alle Bedenken gegen die einfache Keimfahigkeitsbestim- 
mung haben ihren Niederschlag in zusatzlichen Analysen ge- 
funden, als deren beste und aucii international anerkannte die 
>Triebkraftbostinunungen« mit verschiedenen kleinen Varia- 
tionen gelten (vgl. hiezu die » Internationa len Vorschriften fUr 
die Priifung von Saatgut«, 1938 und Herrmann, »Methoden- 
buch>, 1941). 

Allen diesen Triebkraftmethoden ist neben meist ausdrtlck- 
lich vorgeschriebener Abdunkelung und optiraalen Keimbedin- 
gungen gemeinsam, dass die Samen mit Ziegelgrus, Sand und 
seltener auch mit Erde von bestimmter H6he ttberschichtet 
werden und nur ]ene Keimlinge als »triebkraftig« geziihlt wer- 
den, welche die F&higkeit haben, die kiinstliche Decke zu 
durchstossen. Zumeist kann hiebei das Wurzelwachstum iiber- 
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haupt nicht Oder iiur umstandlich beobachtet werden, was 
gewiss einen bedeutenden Mangel darstellt, da bei Getreide- 
embryonen, wie Lakon (1939, 1942) zeigen konnte, das Abster- 
ben in der Regel an der Spitze der Hanptwurzelanlage beginnt 
(vgl. hiezu auch Schmidt, 1934 und Hofer, 1948). 

Die internationalen Methoden fur die Priifung von Saatgut 
schreiben bei grosskdrnigem Samen und Friichten wie z. B. 
bei Getreide und Bolmen fiir die Messung der Triebkraft eine 
Bedeckungsschichle von 3 — 4 cm Ziegelgrus vor und bei klei- 
neren Samereien soil ein 1 cm dicke Sandschiclite Verwen- 
dung finden. Es herrscbt nun die Meinung vor, dass diese 
Bedeckungsschichte eine »besonder8 erschwerte Bedingung«’*') 
(vgl. Intern. Vorscbrift., pag. 480) darstelle und nur trieb- 
kriiftige Keimlinge diese Bedeckungsschichte durchstossen 
kdnnten. Es wird dabei scheinbar ein ganz wesentlicher Fak- 
tor der Triebkraft niimlioh die Hebe-Krnft des Kcimlings ex- 
perimentell gemessen. Ein Umstand, der bestechend erscheint 
und jedem Laien die Zweckmassigkeit der Triebkraftbestim- 
mung sinnfa-llig zeigen konnte. Wie wenig aber eine Messung 
der Hebekraft durch die liblichen Bedeckungsmedien tatsach- 
lich durchgefiihrt wird, sollen die folgenden Zeilen zeigen und 
damit ein wesentliehos Moment der bisherigen Triebkraftmo- 
thodik in Frage stellen. 

Es sei daher die Ph-age gestellt, ob die »Last« der Be- 
deckungsschichte geschwachte Keimlinge am Durchwachsen 
hindern konnte und ob ausserdem die Berechtigung vorhanden 
ist, verschiedeiie Samen mit dem gleichen Masse (entweder 
3 — 4 cm Ziegelgrus oder 1 cm Sand) zii messen. Es bedarf 
wolil keiner experimentellen Beweise, um die erste Frage fiir 


*) Das Kapitel rTriobkraftuutersuohung nach der Ziegelgrusmothode* ist 
iin Jahre 1987 auf dem 8. Internationalen Samenkontrollkongress als Ergan- 
zung zu 111/9 der Vorschriflen beschlossen worden. es geschah dies, wie 
Franck (1938) erklarte, auf »Wunch der deutschen Kollegen« und Franck 
gebrauchte dabei den abschwachenden Ausdruck, dass bei dieser Melhode 
dem keirnendeii Samen ^-einiger Massen Widerstand geboten wird». Ganz 
ini Sinne unserer nachfolgenden Ausfiihrungen nahm auf dieseni Kongress 
Gadd (vgl. Proceedings. 1938, Nr. 1, pag. 289) eindringlich gegen die Trieb- 
kraftbesliminung nach HUIner als allgerneine Methode Stellung. 
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eiii geschwiichtes Saatgut vieler Kulturpflanzen durchaus 
verneinen zu diirfen. Bedenkt man nur die ausserordentlich 
hohe Hub-Energie von gesunden Bohnen-Keimen, so iniisste 
wohl die Schwachung von Bohnensaatgut besonders stark sein, 
dass diesem eine Bedeckungsschichte von 3 — 4 cm Ziegelgrus 
ein undurehbrechbares Hindernis abgeben konnte. Wie weiters 
schon Weinzierl (1908) zeigen konnte, ist die >Durch- 
wachsungsenergie« bei den vier Getreidearten ganz versehie- 
den hoch und waren diese danach in folgender Reihe ein- 
ziiordnen: Hafer -► Gerste ->■ Roggen Weizen; das heisst, 
dass der Hafer von Haus ans die geringste und der Weizen 
die hochste »Triebkraft« entwickelt. Die Bestimmung der Trieb- 
kraft nach der tiblichen Metiiode erfolgt aber mit dem gleicben 
— wenn auch geringera — Masse. Wie gering dieses Mass 
wirklich ist, darf nicht unerwahnt bleiben: Die iiber einem 
Samen sich auftiirmende Siiule Ziegelgruskdrnclien von 4 cm 
wiegt im strengsten Falle etwa 0.6 g; sclbst wenn ein Keimling 
diese ganze Saule emporheben miisste, hatte er also hochstens 
dieses Gewicht zu iiberwinden. Wie jedocli Weinzierl (1. c.) 
zeigen konnte, sind gesunde Weizenkeimlinge (und zwar die 
Koleoptilen) imstande, eine »Durchwachsungsenergie« zu ent- 
wickeln, die einem Gewichte von weit iiber 60 g entspri(tlit, und 
der am wenig-sten mit Encrgie ausgestattete gesunde Hafer- 
keimling bringt es immerhin noch ira schlechtesten Falle zu 
einer Kraft, die einem Gewichte von iiber 6 g entspricht. 

Wenn wir untersuchen, welche Umstiindo massgebend sind, 
dass bestimmte Keimlinge in Triebkraftversuclien die Be- 
deckung nicht durchstossen, so finden wir. da.ss es zumeisl 
»schwachliche« Keimlinge sind, deren >Schwiiche< sich in er- 
ster Linie darin iiussert, dass ihr Dicken- und Liingenwachs- 
tum hinter dem von gesunden Keimlingen zuriickbleibt; selte- 
ner sind die nicht triebkraftigen Keimlinge solche mit ver- 
zogertem Wachstum (geringer Keimenergie?) und in mantdien 
Fallen sind es missgebildete Keimlinge, deren abnormes Wachs- 
tum unmittelbar nach dem Beginne der Keimimg oft noch 
nicht mit voller Sicherheit erkannt werden kann. 

Die von L. C. Doyer (1938, tab. V) abgobildeten nach 
Hiltners Methode (1907, 1916) in Ziegelgrus geprllften Rog- 
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‘'onkorncr niit Sclineescliiminelbefall stiitzen iinscre Behaiiptun- 
fjen selir sinnfiillig. Die von P^usarium befallenen Korner ha- 
i»on entweder iiborhaupt keinen Spross bzw. koine Koleoptile 
ausgebildot oder aber ist diese kurz, sohwiichlicli und spiralig 
gekriimnit. Was in don Abbildungen leider nicht mehr auszu- 
nebinen ist, aber joder Triebkraftversuch init Fusariuni-ge- 
scliiidigten lioggon zeigt, ist die Tatsache, dass bei dieson die 
Kolooptib' zumoist sehr kurz und oft bis zur Basis aufge- 
sclilitzt ist. Spiraligo Kriinunungen cntsteben ebenso auch ohne 
Ziegolgru.sbodeckung. wio ganz kurze bis zur Basis aufge- 
seiilitzto Koleo])fil(‘n. Solche Koimlingc entwickeln auch zu- 
iii('i.>.t nur kiirze und schwaehlicbe Primiirblatter, wobei hier 
fo>tgohalton worden inii.ss, (iass die Primarblatter der Mono- 
kolylon iil)orliau])t {‘ino ganz scbwaclie Durcliwachsungsenor- 
gio entwickeln, so dass sie solbst den geringen Widerstand der 
Zic'gelgrusbedeckung in Triebkraftversuchen oft nicht zu 
iiborwinden verindgen. und daher bei ]e<iein Keimversucli 
Keinilinge init abnorinen Koleoptilen als >abnorme« gerechnet 
Averden niuss«>n; dies gilt nicht nur fiir Koggen sondern auch 
fill- alle iibrigen ( let reidea rten (vgl. hiezu auch Haberlandi, 
1877. Klebn. 1881 — 180.7. Gentner, 190.7). 

Die bisher vorgebrachten Einwiinde bezogen .sicdi vor alleni 
auf die Triebkraftversuche init Ziegelgrtis-Bedn'kxmg. Es soli 
dabci aber nicht der Eindruck erweekt werden. dass Avir dabei 
an lliltner’s Methode, die ja in erster Linie zum Nachweis der 
Pusariuin-Schiidigung vor allem von Koggen dienen sollte und 
ein(> (lesundheitspriifung darstellt. Kritik iiben wollen. Es 
sclieint uns nur so zu sein. dass diese fiir die Bestinuming 
tune-, bestinunten patbologischen Befalles so au.sgezeichnete 
Methode eine Yerallgi'nieinerung*) und sugar Missdeutung er- 
fahren hiitte. deren I’rsachen darin zu liegen scheinen, dass 
man als die bewirkenilen Krafto der sogenannten Triebkraft 
nicht jene in Betracht gezogen hat, die in erster Linie in Frage 

*) Dip VcrallReiTipinpruui: wurde froilich srhon von HUfner angobahnt. 
^0 will or (191C) Koino Methode anwonden »Zur gonauon Feststollung des 
Gesnndheitszustandes hziv, des Grades eines BefaUeSf sowie der durrh sonstigo 

Einfliisse otwa gescliwachlon Triehkrnft « (Spernmg nach dom Ori- 

gjnaltext). 
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kommen: das sind die Reservestoffe und Wirkstoffe (Streck- 
ungsstoffe!) des Samens im richtigen Zusaramenwirken bei der 
ersten Keimlingsentwicklung. 1st eine der beiden Stoffgnippen 
in einem Minimum vorhanden Oder die Abstimmung der ein- 
zelnen Stoffe auf einander gestort, so ist dies auch morpholo- 
gisch am Wuchs dos ungehemmten Keimlings zu crkennen. 

Die gegen die Bedeckung mit Ziegelgrus vorgebrachten Ein- 
wande gelten auch fiir die Bedeckung mit einer Sandschichte: 
Ein einheitlich gewiihltes und damit ■willkurliches Mass fiir 
alle sogenannten kleinkornigen Samen (vgl. Internat. Vor- 
schriften, 1938), wobei, wenn es sich wirklich um ein gcnau 
festzusetzendes Mass handeln sollte, die Korngrosse und Was- 
sersiittigung angegeben werden miisste. 

Bei alien Triebkraftmethc>den wird ausserdem nur gezahlt. 
wieviele Keimlinge die Bedeckungsschichte durchbrochen ha- 
ben und es besteht kaum die Moglichkeit, auf einfache Art eine 
Abstufung zu machen. 

Wenn wir nun beim Beispiele von (letreidekeimlingen 
bleiben und tins die Frago vorlegen, welohe Fiihigki'it — ab- 
gesehen von einer Gesundheitspriifung — beim Triebkraftver- 
such der Ublichen Art genK'ssen wird. so ergibt sich schliess- 
lich, dass durch die leichte Bedeckungsschichte von 3 — 4 cm 
ein Mass gegeben wird, wieviele Keimlinge bzw. Koleoptilen 
langer als 3—4 cm werden. Hbclistwahrscheinlich kbnnten aus- 
serdem z. B. beim Hafer Keimlinge ausgeschaltct werden. die 
weniger als nur Vio Hirer normalen Triebkraft besitzen, sofern 
sie tiberhaupt eine Liinge von mehr als 4 cm ohne Hemmung 
zu erreichen im Stande wiiren. Bei anderen Getreidearten 
wird die angefuhrte Bruchzahl noch kleiner und wiirde bei- 
spielsweise beim Weizen auf */«. sinken, wie sich aus Wein- 
zierl’s Angaben errechnen liisst. 

Wesentlieh feiner und sehr eingehend beurtcilt Gadd (1031) die Triebkratl 
von Getreide. Die Hiltnermethode wird nur fur die Fesistellung des Gesund- 
heitszustandes verwendet und ansonsten auch fiir andere Samereien einer 
erweiterten Keimfahigkeitspriifung im Sandbett der Vorrang gegeben. Zur 
Beurteilung miissen die Keimlinge dem Sand entnommen werden und Wurzcl 
und Spross (Koleoptile) werden genau beurteilt. Oadd's eingehende Analyse 
und Metfaodik hat vielieicht den einzigen Nachteil einer ziemlich zeitrau- 
benden Arbeit. 
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Wir Iiaben ims auf Grund der vorangefuhrten Kritik der 
iibliclien Triebkraftniethoden die Frage vorgelegt, mit welcher 
Methode wir zu einer einfachen und gleiclizeitig genauen sowie 
der jeweiligen Samenart entsprechenden relativen Vitalitats- 
bestimiming konimen kbnnten. Es sollte ausserdem die Moglicb- 
keit bestehcn, die »Triebkraft« graduiert messen zu kbnnen, 
wnbei Spross und Wurzelwachstum beriicksichtigt werden 
sollten. 

Jodes >Samenk(»in (l''ruclit) hat bei seinem Entstehen eine 
koinplizh'rte Ausriistung crhalten, die ihm bis zur Ernahrung 
aus eigoiu'r Kraft, dor (’'O2- Assimilation, den Sprung in das 
Lol)en gew'ahrleisten s(di. Dieso Ausriistung gilt es in erster 
Lillie zu priifen und (*s muss die Priifung ebenso oder, wie w^ir 
glaulien, sugar genauer und objektiver ausfallen, wenn wir 
(Ins Sawenkarn vollig iinbeeinflusst einzig nllein ntif seine Mo- 
loren nngewiesen zeigen Inssen, was diese leisteii konnen. Es 
ersdieint nielit nbtig, eine geringe und niclit inuner gleich zu 
lialtendt: Belastung dazwisehen zu schalten. Zur Leistungs- 
priifung bixlarf i'" nur der Ausschaltung von Lielit (Absclial- 
tung der ( 'Oo-A.'sim.), di'r Zufulir von entsprecliender Feuch- 
ligkeil und Teinperatur, kurz ojdiinaler Keimbedingungen, mit 
der Mdgliclikeit einer freien Entfaltnng des Keimlings nach 
oben und uuteu. Die unler diesen Umstiinden entwickelte Keim- 
lange, wobei sowohl fiir den Spross als auch die Wurzel(n) 
eine bestimmte Mindestljinge (eventuell aiieli Mindestzahl) zu 
fordern ist, in Verbindung mit einer morphologischen Beurtei- 
hing, erseheint uns ein hinreicliendes Kriterium fiir die Trieb- 
kraft zu sein. Bei den Anforderungen an Spross- und "Wurzel- 
liinge ifit die fiir die .jeweilige Samenart notwendige Saattiefe 
und dergl. mohr zu lieriicksichtigen. Dass eine Beurteilung 
der Keimlinge niclit liingst sehon nach diesen Gesiehtspunkten 
erfolgt ist, mag auch darauf beruhen, dass die iiblichon Keim- 
methoden entwedcr dem Spross- und Wurzelwachstum nach 
obon und unten zu wenig Raum bieten oder, wie z. B. bei der 
Keimung von Sanien in Sand, Erde und dgl.. das Wurzel- 
wachstum auf einfache Art uberhaupt nicht und das Spross- 
wachstum auch nur umstiindlich beurteilt werden kann. 
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Wir haben iins daher als Voraussetzung einer Keiinlings- 
bewertung nach obigen Richtlinien eine Keiimnethode ziirccht 
gelegt, die im folgenden geschildeil werden soil. 

2. Grundzuge einer Keimmethode zur Triebkraftbestimmung von Samen. 

Auf einem langeren Streifen von feucbtein Filtrierf)a|)ier 
werden die zu prtifenden Sanien auf der Mittellinie in einer 
Reihe ausgelegt. Das Filterpapier wild dann zu einer Rolle 
eingedreht und diese aufrechf in einen unten gesclilos.senen 
Glaszylinder eingestellt (hiezu Abb. 1 und 2). 



Abb, 1, Die Keimmethode: Die Sarncn suid in einer Reihe auf das feurbt<' 
FiJterpapier ausgelegt worden; ober- und unterhalh dieser Reilie wurde mil 
Linien die Mindestlange fiir Spross und Wurzel inarkiert und das Filter- 
papier wird iiuniBehr zu einer »Rolle« eingedreht. Vor alleni bei Getreide 
i«t. darauf 7u achten. dass die Kbrner in riehtiger Lage (Wurzelanlage unten!) 

ausgelegt werden. 



Abb. 2. Die Kemmeikode: Einigo GlaszTlinder mit den KiUerpapierrollen. 
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Beziiglich Filterpapiergrosse, Starke iind Art des Filter- 
papiers und den Abstand der Samen-Reihe voni unteren Fil- 
terpapierrand, wobei die zu erwartende Wurzellange zu be- 
riicksiclitigen ist, sind in ]eder Hinsiclit Variationon mdglifdi. 
Zu beaciiton ist die Verwendung eines stark gepresstcn, bar- 
ten und eventuell doppelt gefalteten Filterpapiers, dessen 
Fasern durcb Befeuc-htung mit Wasser nicht zu sehr aufge- 
lockert werden, da ansonstcn die Wurzeln der Keimlinge in 
das Filtorpapier*) oindringen, wodurch die spatero Beobach- 
tung iiusserst (MS(!liwert werden kann. Das b’eucbthalten des 
Filterpapiers kann in der Weise erfolgen, dass der Glaszylin- 
der luit eiru^r runden (tlasplatte zugedectkt oder eine geringe 
M('nge Wasser in den (Jlaszylinder zugegoben wird. Kann auf 
dieser Weise sclion ein(‘ Regulierung der Femditigkeit erfolgen, 
so ist dies iKteb dadureli iniiglicli, dass man die Sainenreihe 
niilier dern unteren oder oberen Filterpapierrand auslegt: hie- 
bei kann natiirlic-li duicb die Wurzclliinge vor allem eine un- 
tere (Jrenze nielit untei’sehiitten werden, wiihrend als obere 
(Jrenze sogar eine Linie (1-2 cm) knapp unter den Filterpa- 
pierrand fiir andere Zwecke, fiir welche sich unsere Keim- 
methode ebenfalls eignet, wie z. B. bei der Sortenbestinimung 
von Kiibensaatgut, gewtihlt werden kann. 

Die mit den Filteipapierndlen besebickten Glaszy Under 
kommen anseblies>end in einen total veidunkelten Keim- 
scbrank mit ents])recbender Temperatur. wo sio bis zum Ende 
des V'ersuebes. (b'Ssen zeitlicbe Dauer .|e nacli Sanienart vei- 
scbieden gewiiblt werden muss, steben bleiben. 

Beim Absebluss des N’ersucbes werden die Filterpapierrol- 
len den Glaszylindern entnomnien. die Rollen wieder aufge- 
drebt, wobei du‘ an d('r Kiiekseite des Filterpapiei-s Jiaften 
bleibonden Keimlinge mit der IMnzette vorsicbtig abgelost wer- 
den mtissc'n, und die Beurteilung der Keimlinge nacb Spross- 
lange, Wuizellange (aucb Wurzelzalil) und allgemeinen Werte 
kann beginnen. 

Die Beurteilung der Keimlinge vor allem bei der Feststel- 
lung einor Mindesttriebkraft verlangt Erfabrung iiber die An- 

*) Als hestes FiltorpapitM* fiir uiisorr Versucho hal si(‘h dorzeit die SgiMo 
»N r. (K)2 hart* dar Kirrna (J. Srhkdchor uiid Schiill (T)oulsdiland) bowiihrt. 
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forderungen, die an >triebkraftige« Keimlinge zu stellen sind, 
und wir sind iiberzeugt, dass bei eingehenderem Arbeiten auch 
von anderer Seite init dieser Keimmethode noch verschiedene 
Probleme auftauchen werden, die einer Losung zugefiihrt 
werden miissen. 

Handelt es sich bei einem Versucli der geschilderten Art 
nur darum, festznstellen, wieviele gesnnde Keime den Erdbo- 
den im geforderten Zeitabschnitt durehstossen wiirden, (Min- 
(lesttriebkraf t) , so ist die Benrteilung rasch dnrchfiilirbar und 
einfach. Man wird dann zweckmiissig schon zum Beginn des 
Versuches libor und unter der Sanienreihe Linien anzeiclinen. 
deren Entfernungen der Saattiefe und der mindest zu fordern- 
den 'Wurzelliinge nach einem bestiminten Zeitabsclmitt entspre- 
chen. Ais triebkriiftig werden nur jeno gesunden Keimlinge 
ausgezahlt, die den Anforderungen beider Linien entspreclien. 
Soli eine feinere Abstufung erfolgen, das heisst die Triebkraft 
an sich nach einem bostimmten Zeitabschnitt gemessen werden. 
so werden ober- und unterhalb der Samenrcihe weitere Linien 
ira Abstand von 1 cm odor weniger gezogen, so dass eine 
genauere und individuelle Auswertung jetles Keiinlings erfol- 
gen kann (vgl. hiezu Abb. 3). Nattirlich ist auch ein ganz 
genaues Abmessen der Keimlinge mit Zii-kel und Lim'al leicht 
raoglich. Weiters kann die Wurzelzahl und dergl. melir bei 
Versuchen, wo es auf noch feinere Unterschiede, wie bei der 
Feststellung von Beizwirkung, Hormonwirkung und dergl., 
ankommt, leicht bestimmt werden. Dio zahlenmiissige Angabe 
der Werte wird dann dem geforderten Zweeke der Unter- 
suchung angepasst sein miissen. 

Das Arbeiten mit die.ser Methode hat uns sehr befriedigt, 
vor allem der Zeitaufwand ist gegentiber den Triebkraftver- 
suchen der bisher gepflogenen Art nicht erhdht .sondern gerin- 
ger, die Ergebnisse aber sind vor allem auch durch den Ein- 
blick in das Wurzelwach.stum weitaus genauer; hiezu koramt 
als weiterer Vorteil das saubere Arbeiten und der geringe 
Baumaufwand vor allem bei kleineren Samereien. 

Neben Triebkraftversuchen kann diese Art der Keimung 
bei vielen physiologischen Versuchen und Uberall dort, wo e.^ 
sich darum handelt, gerade und aufrechte Keimpflamen heran- 



Abb. 3. IMe Beneriung cler Keimlinge (Zoiclinung nach einem Foto): Eine 
balbaufgodrehte Rollo mit Weizenkeimlingen nach 7 Tagen; fiir cine genauerc 
Jk^wcrtung der Triebkraft waren schon zu Beginn des Versiiches Linieii im 
Abstande von 1 cm gezogen worden. 

zuziehen, Verwondung finden. So haben vrir Tins dieser Metho- 
de mit Erfolg bei der Anzucht von Keimlingen zur Echtheifs- 
bestimmung von Futterrttbensamen (vgl. Abb. 4) bedient. Wie- 
weit 4iese Keimmethode die Kultur von Pflanzen in anderen 
Geftissen ersetzen kann, mSge die Abbildung 5 von Sojaboh- 


2 



Al)l» 4 hchiheitshtbimmung von Beta-ba- 
imn Kpiinvprsuch iin Luhto 14 Tagp all 
Du Knaupl wurdon kn<i|)p unUi don oboipii 
Band des (*twa IB cm hi(.iton 1 litprpapioi- 
strcifons au«.geIoKl, so dass dip Spiosso sofort 
iiddi d(»m Au^koimen in dpn Lithtfi:pnuss ka- 
imii iind die Keirnlmgsfaibc dcntluh 7u er- 
kcnnen ist 



Abb 5 Sojabohnenpflamen 
2 Monate nach dam Beginne 
dor Keimung 
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nenpflanzen zeigen, welcho im Zimmer in den Mnnnten Fober 
— April iinter nn^iinsti^en Lichtverhaltnisj-en nnr mit gcle- 
gentlicher Zngabe von Leitungswasser lierangozogen wurden 
und etwa 2 Monato nacli dem Keimbeginn zum Bliihen und 
Fruclitansatze gebraclit werden konnten. 

Kei der eincn od(‘r anderen Samenart wild unsere Methode 
durch die Verwendung von MIterpapier vielleiclit ver-agen. 
DiCvS diirfto iins ]('doeh nicht hinden-n, sie dort, wo positive 
Ergebnisse erzielt wurden, anzuwenden. Mit giinstigern Erfolg 
haben wir bereits viele Triebkraftversuche an alien vier Ge- 
treidearten, an B(da-Arten sowie Luzerne und Rotklee durch- 
gofilhrt, woriiber iiii folgenden Abschnitte kurz berichtet wer- 
den soil. Es mag viedleiclit auch nicht unangebracht sein 
darauf hinzuweiscui, dass (dn w('S(;ntlicher rnfeivchiod bestelit, 
ob man Sarnen auf Filterj)apier in der Ebene auflegt oder wie 
bei unserer Melhodo auf scmkreclit aufgestelltem Filterpajiier 
keimen liisst. (i(‘wiss(» Na(‘hteile, wie eine zu grosi^e Feuchtig- 
k(‘it auf kleinstem Kaum(^ fallen bier weg und wir glauben 
nach unseren bi^Jierigen Erfahrungen, dass G add's (1931) Be- 
denken gegen die Verwendung von Filterjiajiier fiir Getreide 
wohl bei fliichigem Auflegen der Samen Ciiiltigkeit besitzen, 
niclit itHloch fiir un>(‘re Methode g(‘lten. 

3. Beispiele von Triebkraftbestimniungen nach unserer Methode. 

Im folgenden mdgen einigc* wenige Beispiele angefiihrt wer- 
den, die die Lei.-tungsfiihigkeit der geschilderten Methode zei- 
geii sollen. Es wurdcm mit Absicbi einfache Beis})iele gewiililt. 
wo weniger auf eine feine x\bstufung und individuelle Einzel- 
heiten eingegangen wurde, sondern (‘s im wesentli(*lien auf die 
Feststellung der Mindesttriebkraft ankam. 

A. Getreide. 

Ein wiclitiges Moment ist bei der Sproj-sbeurteilung das 
Wachstum der Koleoptile. auf die es vor allem beim Durch- 
brueh durch die Erddecke ankommt; es wird daher in erster 
Linio diese auf eine Mindestgi'bsvse beurteilt und ihr morpho- 
logisch oinwandfreios Wachstum beachtet. Da wir auch — aus 
unveroffentlichten Versuehen von A, Mdhreuhorst, (1947) im 


2 * 
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Pflanzenphysiol. Inst, der Univ. in Wien — wissen, dass ini 
Momente des Durchbruches des Primdrblattes durch die Kole- 
optile diese das Wachstum einstelU, so kann sie jederzeit auch 
nach erfolgtem Primarblattdurchbruch gemessen werden. Ne- 
ben Keimlingen mit zu kurzen Koleoptilen scheiden alle mit 
verbildeten aus; als letztere seien besonders aufgeschlitzte, ge- 
krummte nnd spiralig gedrehte genannt. Desgleichen scheiden 
Keimiinge aus, deren Koleoptilen wohl die geforderte Mindest- 
lange erreiclit liaben, bei denen aber das Prinuirblatt unterhalb 
dieser Mindestlange noch tief in der Koleoptile »steckt«. Es 
kann namlich vorkommen, dass die Koleoptile wohl ein nor- 
males Wachstum zeigt, das Primarblatt aber mit seinem Waclis- 
tum nicht Schritt halt. Solche Keimiinge mtissen aus zweiei lei 
Griinden ausgeschieden werden: Die Koleoptile bedarf beim 
Durchbruch durch einen festeren Boden der Aussteifung durch 
das Primarblatt und es hat sich woiters bei unseren Versuchen 
gezeigt, dass Keimiinge mit '»sitzengebliebenen« Primarblat- 
tern sich in der Folgezeit nur zu Kilmmerpflanzen cntwiekeln. 
Es sei nur nebenbei bemerkt, dass bei Triebkraftversuchen mit 
Ziegelgrus derartige Keimiinge ohneweiters die Bedeckungs- 
schichte durchstossen und nach bisheriger Dbung (Herrmann, 
1941) gerechnet wurden. 

Bei Getreiden wiichst die Hauptwurzel .senkrecht, wiihrend 
die Nebenwufzeln mehr Oder minder transver-sal geotropisch 
sich verhalten. Es werden daher hier in erster Linie die Haupt- 
wurzel und dann erst die Nebenwurzeln zur Beurteilung her- 
angezogen. 

Im folgenden ein Versuchsbeispiel: 

Yersueh vom 10. Januar 1949. Triehkraftpriitung. 

Pammer’e Vollkorn = Gersie, 20 ° C, Filtcrpapier zr Breite 22 cm, Kiirner 
auf der Hittellinie ausgelegt (Absland vom anteren Rand 11 cm). Filter- 
papier vollgesitligt, keine weitere Wasserzugabe, Temp. 20 ° C, Versuchsdauer 
8 Tage. IMe Keimfahigkeit des Saatgutes war mit 100 */• festgestellt worden. 

Von derselben Saatgutprobe wurden folgende Triebkraftversucbe durrh- 
gefuhrt: 

a) mit n a r malm mdiehandeltea Kdraera, 

b) mit Komera, von denen ein Drittel der GesamtI&nge abgeschnitten wurde 
(Vt kupiert), 

c) mit Komem, von denen die -H&lfte abgescbnitten wurdeK'/* kupiert) und 

d) mit Kdmem, von denen zwei Drittel der Gesamtl&ngttabgeechnitten wur' 
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den (Vs kupiert), die also nur den Embryo iriit einem geringen Stiicke 

des Endosperms enthielten. 

}{ei einei* zu forderriden Mindesllangc der Koleoptile von 40 mm und 
eincr Mindesllange wcnigstens einer einzigen Wiirzel von 50 mm ergaben 
sub narh 8 Tagen folgende Triebkraftprozentc: 

a) 96.5 Vo 

b) 85.5 Vo 

(•) 50.0 Vo 

d) 13.B Vo 

Die Durchschnittsliingen der Koleoplilen und langsten Wurzeln aller ge- 
keirnten Fruehte betrugeir. 

a) Koleoplilen; 49,9 mm, Wurzeln: 77.8 mm 

b) » 40.7 mm, » W).8 mm 

e) 37.5 mm, » 62.5 mm 

d) ^ 31.0 mm, » 45.4 mm 

F3)enso wie die Mindivsltriehkraft prozentmassig von a — d absinkt, verhalt 
v^n h aueh die absolute Triebkraft: Die Durehschnittslangen von Koleoplilen 
und Wurzeln werden von a — d kleiner. 

Em zu dies(‘m Ver.sueli jiarallel gefiihrler Triebkraftvcrsueh nach llillners 
Methr»de ergab die erwartete t^bereinslimmung in den Prozentcn der Mindest- 
triebkraft. 

\\'!ilin‘nd <lio KoiinlingsbpwiMtuiifj bei Oetreide eine ein- 
faclic Angch'^eiihf'it dar^t('llt und, wi(‘ schon oingangs prwillint, 
auf dio inorpliologisdip (Josundhcit der Koleoptile bzw. des 
noiiiial durc*ljbi(‘C‘liendon Primiirblattes geachtet werden muss, 
verlangt die Triebkraflbestinimung bei Uiibenmmen mehr 
('berlegung. Wir liaben aus diesem Grundo mit dieser Samen- 
ait. auf die wir es vom Anfange bei der Entwicklung unserer 
Triebkraftpriifung abgesehen batten, grossere Vorsuchsserien 
durcligefiilirt; iiber Ergebnisse dieser Vei-hucho wurde bereits 
kurz bericlitet (Germ, 1949). 

B. Riibensamen (Beta<Arien). 

Siimtliche bi.sherigeu Methoden der Triebkraftpriifung bat- 
ten uns scbon friiber den grossen Mangel dieser Metboden bei 
der Anwendung auf Beta-Samen vor Augen gefiibrt. Die Ziih- 
lung der Keime erfasst keineswegs die Zabl der triebkriiftigen 
Kniiule, die weit mebr interessiert; sie kann bocbstens auf 
Grund des Keimversucbcs abgescbatzt werden. Der gleicbe 
Einwand trifft alle Bestimmungen eiiies summariscben Wur- 
zelbildes, wie dies Hofer (1948) in Nacbabmung von Schmidt 
(1934) fiir verscbiedene Samereien empfieblt. 
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Abb. 6, Zcbn Tage alte Keimlinge von Zuckerruben; die linterschiede in der 
Grdsse sind bedeuUmd. 


Dieser Einwand fiillt bei der von uns bericbriebenen Me- 
thode weg, wozu noch interessante Pjinblicke in verseluedene 
Griinde, wanun cinzelne Keimlinge nicht gentigend »trieb- 
kraftig« sind, gewiihrt werden. Es gibt namlich bei liiiben- 
samen nieht nur Keimlinge, die zu klein und schwach sind, 
um in der vorgeschriebenen Zeit eine gewisse Lange zu er- 
reichen (vgl. hiezu Abb. 6), sondern es gibt daneben Keim- 
linge, die wohl entspreehendes Wachstum zeigen wiirvlen, die 
aber deswegen nieht gerechnet werden kbnnen, weil sie nicht 
die Fahigkeit besitzen, aus der Fruchthiillo wegen verschie- 
dener Ursaehen — weil z. B. der »Deckek nur unvolikonunen 
abspringt — sich frcizurnachen; daneben gibt es eine Menge 
von Keimlingen, die sich spiralig einkrilmmen und dergl. mehr, 
die also als abnorm gewertet werden milssen. Dass alle diese 
tatskchlich als nicht oder nur wenig triebkrdftig, zumindest im 
Sinne der von uns geforderten Mindesttriebkraft (Liinge des 
Hypokotyls = 30 mm und Wurzel = 40 mm), zu ziihlen sind, 
zeigt auch die tJbereinstUnmung der nach unserer Methode er- 
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haltenen Zahlen mit denen, die nach Hiltners Triebkraftme- 
tiiode gefunden wurden. Die nach dieser Methode gefundenon 
Werte lagen dabei fast imnier etwas hoher, Avas sich daraus 
erkliirt, dass eben alle Keimlinge von bestiinmter Hypokotyl- 
liinge gewertet wurden und in der gefundenen Zalil auch Keim- 
linge enthalten waren, die wohl ein entsprechend langes llypo- 
kotyl aber eine verkiiinrnerte Wurzel aufwiesen; letztere wer- 
den jedoch bei unserer Methode ebenfalls ausgeschieden. 
Gerade bei Rilbensanien erscheint natiirlich eine Methode von 
wesentlichem Werte zu sein, die es gestattet. das Wurzelwachs- 
tnm eingehond zu betrachten. 

Wir batten be? unsei'en Versucben fiir die Mindesttrieb- 
kraft, wie erwiihnt, bei Beta-Arten eine Hypokotylliinge von 
80 mm und eine Wurzellange von 40 mm bei optimalen Keim- 
temperaturen nach 10 Tagen als Massstab festgesetzt. Die Hy- 
pokotyllange ist dureli die Saattiefe gegeben und die Wurzel- 
liingo entspriolit ?ingefahr der Relation, <tie aus Mf^sungen 
von vieli'ii gesiinden Keimlingen sich ergeben hatte. Als nicht 
zu ziihlende Keimlinge seien folgonde hauptsiichlich vorkom- 
mende Typen angefiihrt: 

1) Keimlinge mit ktirzerem Hyj)okotyl (kleiner als 30 mm). 

2) Keinilinge mit kiirzerer Wurzel (kleiner als 40 mm). 

3) Keimlinge mit ktirzerem Hypokotyl und kiirzerer Wurzel. 

4) Spiralig gekriimmte Keimlinge, wobei zumeist solche mit 
spiraligen Wurzeln liberwiegen. 

5) Keimlinge ohne Fiihigkeit. mit Wurzel oder Hypokotyl 
und Kotyledonen von der Fruchthiille sich zu Idsen. 

Im folgenden seien 3 Beispiele fiir Triebkraftbestimmun- 
gen nach unserer Methode an Riiben gezeigt, wozu die Figur 7 
ein Bild tiber das Aussehen eines derartigen Versuches nach 
10 Tagen geben soil. 

Verguch vom 6. Dezemher 194S. TriehkrafIprUfung. 

Zuekcrriiben (Ruch Nr. 4906/48). Versuih-sdauer 10 Tagp, Wechseltemp.. 
Keimfahigkeil = 84 "/# mil 161 Kcimpn nach 14 Tagen, Dauer des Trieb- 
kraftvcrsuches 10 Tage. 

Zur Kontrolle ein Tricbkraftversuch mil Ziegelgrus (Bedcckungshobe 3 cm). 
Ergebnis: 

1) Unsere Methode: 28.0 */• Knaule mit 49.2 Keinien als »triebkraftig* be- 
stimmt. 



Abb 7 Boispiel fiii die Au^nerfung (mius Inebkidftvi^jsiKhe^ mil Beta- 
Sanien (stark retuschiertes i'oto) a zwei ^(iite >tru*bkiaftig:e^ Keunlinjre 
b KeimlinKO niit zu kurzei Wui/(‘i ^ Keunliiige nut spiialig eingiMliehtein 
Hvpokohl, d Keimlingc die sub voni *Knauel« nicht losen konuten, e Keim- 
Iinge mit zu kuizoni Spioss und zu kuizei Wiirzel, f Zwi ig-Keimhng 

2) Methode Hiltnei ’)! ) Keime \(»n BK.) Knaulen nber dei BihIh kungs- 
schichtc 

\ €ri>uch vom 10 Dezember 19iS TnebkraUprufung 

Zuckeriubon (Bu<h Ni 5071/48), Versudisdauu 10 lage Wer hboJteiup , 
Keimfahigkeit :z: 66 ®/o nut 125 Keimoii naeh 14 Tag(‘n, Dauei des Tiieb- 
kraftversuches 10 Tago 

Ziir Konlrolle ein Triebkiaftveisuc h mit Ziogelgius (Heriei kungshobo 3 (m) 
Ergebnis 

1) Unsere Metbode 230 ®/o Knauh* init 44 2 Keirnon als triebkiaftig* be- 
stimmt 

2) Metbode Hiltnei 500 Keiine xin 100 Knaulen uber doi I3ede(kung^- 
scbicbte 

Versuch vom 2 November J94H Tt iebhrafiprufung 

Futterrube (Bucb Nr 3950/3989/48), Veisuchsdaiier 10 Tage, WechHoltemp » 
Keimfahigkeit z: 75 ®/« mil 115 Keimeii naih 14 Tagen, Bauer dos Tneb- 
kraltversuches 10 Tage 
Ergebnis 

Als »triebkraftig« wurden 34 ®/o Kriaule mit 46 Keimen bestiinmt 
Um ein Bild uber jene an sich »normalen* Kcimlmge zu gobon, die deshalb 
mcht gerechnel werden konnten, well sie in irgend emem Lan gen masse nu’bt 
entsprachon, seien bier die Durcbschnittswerte von HypokotjB und Wurzel- 
lEnge vergleiehsweise nebeneinandor gestellt 
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Hypokotyl- Wurze!- 
l§nge ISnge 

mm mm 

Normaio Mriobkraflige^ Kcunlingo M.5 62.0 

Keimlingo mil zu kurzor Wiirzel 40.0 15.1 

Koimlingo mil zu kiirzom Hypokotyl 14.7 48.8 


K(‘imlingo rnit zu kurzcrn Hypokotyl Mwrf zu kurzcr Wurzol 8.1 11.1 

Diose wcnig('n Boispiele mogen geniigen, xim ein Bild ilber 
unsere Beurteilung zu geben. Durcb die methodiscli mbglicbe 
Zuordnimg der Keiine zu den Kniiulen wird die geringe Trieb- 
kraft von Rubensaatgut besonders deutlich gemacht. Aus vie- 
len Versuchen mit Saatgut])r(>ben des Jaltres 1948 haben wir 
fiir noch anbauwiirdiges Saatgut mit Keimfiihigkeit^werten 
zwisclien 70 */o — 80 */« gekeirnter Kniiulo nur Triehkraftwerte 
gefundon, die sieh oft in Werten von liber Oder unter 30 ®/« 
lu'wegten. Diese Angabe inbge nur einen Anhaltspunkt fiir 
weitore Versuche mit unserer Metliodo geben, oline dass dem 
genannten Werte irgend cine Norm zugesprociien werden soil. 
Kino geringe V’erscliiebung der Beurteilungsmasse — Liingo 
von Wurzel sowio Hypokotyl und Zeitspanne — wird die 
Triehkraftwerte natiirlieh veivcliielxen. 

(lanz allgemein ."oi bemerkt. dass die Zeitspamte der Ver- 
.'Uche weder bei Beta- noeh anderen Arten nie zu lange aus- 
gedelint werden darf. da die Versorgung des waehsenden Keim- 
lings von den Speiehorgeweben und -Oiganen wie Kotyledonen 
und Endosjierm dureb Anliisse wie I'';iulnis und dorgl. behin- 
dert werden kann, die ausserlialb der natilrlichen Gegebenheit 
liegen und dann zu Fehlschliissen fiihrcn konnten. Es diirfte 
iiberhaupt bei keiner Samenart der Versuch soweit getrieben 
werden, dass man die Keimlinge bis zur vblligen Erschbpfung 
treiben liisst, da sieh unsere Untersuchungcn 3 a iinmer den 
praktischen Zweek vor Augen halten miissen, der in der Be- 
stirnmung des Koimlingswachstums in Bezug axif das mbgliclist 
sehnelle >Auflaufen« auf dem Felde erftillt erscheint. Welche 
Sehliisso iiberhaupt aus Keimlingen gezogen werden kbnnten, 
die man bis zur Erschbpfung wachsen liisst, kann nur spiiteren 
Untersiiclunigen vorbehalten bleiben. Zweifelsohne aber ist 
dies ein Kapitel der Samenuntersuchung, das zumindest theore- 
tisch allerlei Schliiss© ahnen lasst und vielleicht wird aus der- 
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artigen Versuchen vor allem auch die Pflanzenzuchtung ein 
methodisches Hilfsmittel zur Beantwortung der ^inen oder an- 
deren Frage finden. 


C. Aodere Samereien. 

Wir haben unsere Keimling.sbeurteilung mit der geschilder- 
ten Keimmethode auch an anderen Samenarten ausprobiert. 
Vor allem an Luzerne- und Rotklee-Samen haben wir den Vor- 
teil der leichten Beurteilung des Wurzelwachstums besonders 
deutlich erkannt. Auch bier ist unsere einfachere Methode ge- 
eignet, die umstandlichen bisherigen Triebkraftversuche zu er- 
setzen, selbst wenn nur die Trieb- und Wurzellange auf ein 
bestimmtes Mindestmass nach einer bestimmton Zeit beurteilt 
werden soli. 


4. Diskussion. 

Die im crsten Kapitel dieser Mitteilung geiibte Kritik an 
den Triebkraftmethoden wendet sich vor allem gegen die Ver- 
allgemeinerung der Hiltner’schen Ziegelgrusmethode, welche 
die F’eststellung eines pathologischen Befalles (F^usarium) 
zum Gegen-stande hat. Unsere neue Methode .«oll ihre Anwen- 
dung bei phyaiologinch geschwQchtem Saatgute finden Oder 
allgemein zur. Erkennung der Triebkraft dienen. Mit Absichl 
wurden keine Details Uber die Ausmasso dea F''ilterpapiers, 
den Zeitpunkt des Versuchsabschlusses, der z. B. bei Getreidc 
auch schon am 4. Tage erfolgen kann, Temperatur u. s. w. 
angegeben. Diese Einzelheiten konnten nicht autoritar ent- 
schieden werden, sondem mflssten dem Ermes.sen und Uber- 
einkommen der Samenprilfstellen eines Landes bzw. einer in- 
ternationalen Vereinbarung uberlas-sen werden. Entsprechen- 
de Vorschlhge fiir unser Heimatland sollen an anderer Stelle 
dargelegt werden. Es lag uns hier vor allem daran, primipielle 
Gesichtspunkte aufzuzeigen und eine einfache Methode der 
Triebkraftprtifung zur Diskussion zu stellen, die allgemeiner 
als bisher die Triebkraft beurteilt. 

Es muss schliesslich noch die FVage aufgeworfen werden, 
inwieweit die Triebkraftbestimmung ttberhaupt und noch mehr 
tinsere Methode eine Gewfthr fttr die Ubereinstimmung mit dem 
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tatsach lichen Aufgang auf dem Folde bietet. Wenn auch 
unsere Versuche, vor allem dadurch, dass wir die Keimlinge 
unter Laboratoriumsbedingungen am Lichte weiter kultiviert 
und beobachtet haben, uns die Uberzeugung einer fiir die 
Praxis sehr aussagefahigen Methode gegeben haben, so bleibt 
dennoch noch die Aufgabe iibrig, vergleichende Feldversuche 
durchzufuhren. Die interessanten Ergebnisse derartiger Ver- 
suche, wie sie z. B. Kalilajew und Grischenko (1937) erlialten 
haben, bestiitigen nur die Notwendigkeit dieser Aufgabe, be- 
leuchten aber auch scharf die Wichtigkeit gesioherter Trieb- 
kraftniethoden. 


5. Zusammenfassung. 

Die iiblichen (international zugelassenen) Triebkraft- 
versuche bedeuten keine Keimung unter besonders erschwer- 
len Bedingungen sondorn nur eine Keimung in der Dunkelheit: 
Die iiber den Samen >lastende« Bedeckungsschichte ist 1) zu 
geringfiigig, um Schwiichungen der llebekraft (= Durch- 
wachsungsenergie) des Haatgutes zu erkennen, und stellt 2) 
ein Mass dar, das verschiedene Samenarten eben durch seine 
(lleichheit ganz verschieden beurteilen muss. Die iiblichen 
Triebkraftversuche geben daher durch die Hohe der Be- 
deckungsschichh' zumeist nur ein Mass iiber eine gewisse 
Mindestliinge, welche die Keime unter optimalen Keimbe- 
dingungen bei Lichtabschluss (auch wasserdampfgosiittigtem 
Medium) nach einer bestiinmten Zeit erreichen kbnnen. 

Als '■>T'riebkrafU< wird die Fiihigkeit de.s Samens verstan- 
den, unter optimalen Keimbedingungen bei ganzlicher Aus- 
schaltung von Lieht innerhalb einer bestiinmten Zeitspanne zu 
einem Keimling von unbestimmter Lange heranzuwachsen. 
Fur die Bewertung der Triebkraft des einzelnen Samens ist 
das morphologische Bild und die Lange von Spross sowie 
Wurzel des Keimlings heranzuziehen. Die Triebkraft des ein- 
zelnen gesunden Keimlings ist in erster Linie durch die abso- 
lute Ldnge von Spross und Wurzel in der Zeiteinheit gegeben. 

Als »Mindesttriebkraft« wird die Fahigkeit der Samen ver- 
standen, unter den obenangeftthrten Bedingungen gesunde 
Keimlinge auszubilden, welche eine bestimmte Spross- und 
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Wtirzellange besitzen, die ein Auflaufen auf dem Felde und 
ein Weiterwachsen unter normalen Freilandbedingungen ge- 
wahrleistcn. Die Mindesttriebkraft ist in Prozenten der Samcn, 
welche die vorgeschriebenen Werte in der Zeiteinheit erreieht 
und tiberschritten haben, anzugeben. 

An Stelle der bisherigen Tricbkraftversuche wird eine neue 
Keimlingshewertung unter gleichen Keimbedingungen mit einer 
einfacheren Einbettung der Samen vorgeschlagen. Diese Kehn- 
metliode und Keimlingsbewertung beurteilt individuell nieht 
nur dass Spross- sondern auch das Wurzelwachstum, wobei 
beide Organe ah gleich wichtig angesehen werden. Die vor- 
geschlagene Keimmethode, die die Voraussetzung fiir die cin- 
fache Anwendung der geschilderten Keimlingsbewertung bil- 
det, besteht im Prinzip darin, dasp die Samen auf ein rechtecki- 
ges feuchtes Filtricrpapier in einer Keihe ausgelegt werden 
und das Filterpapier dann zu einer Rolle einged relit aufrecht 
in einen Glaszylinder hineingestellt wird. 

Auf Vorteile dieser Keimlingsanziicht fiir nndere Zweche 
wil'd hingewiesen. 

An einigen Versuchen wird die Anwendung der Keimme- 
thode und die Auswerfung der Keimlinge fiir die Feststellung 
der Triebkraft gezeigt. 

Die Versuche zu dieser Mitteilung wurden im Jahre 1946 
am Pflanzenphysiolog. Institut der Univ. in Wien begonneii. 
Fiir die Gastfreundschaft, die mir bis Ende 1947 an diesem 
Institxit gewahrt wurde, sage ich meinem liochverehrten Leh- 
rer, Herrn Prof. Dr. Karl Hdfler, auch hier meinen ergebensten 
Dank. 

Die Arbeit wurde dann an der Bundesansialt fiir Pflanzen- 
bau und SamenprUfung in Wien zu Ende gofuhrt. Dem Leiter 
dieser Anstalt, Herrn Ing. Robert Bauer, danke ich herzlich 
ftir das grosse Interesse und die Forderung, die jode wissen- 
scbaftl. Untersuchung von seiner Seite erfahrt. 

Die Durchfiihning und Auswertung vieler Versuche wur* 
den von P'raulein M. Kietreiber besorgt. Es ist mir hier eine 
angenehme Pflicht, Frl. Kietreiber fiir die gewissenhafte Ar- 
beit zu danken. 
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J. Hofer: Die Wurzelbildtriebmethode und ihre Anwendung zur Saat- 
gutbeurteilung. (The root-development-picture method and its use 
in the evaluation of seeds). — Die Bodenkultur, Vienna, 1948, 
No. 2, pp. 161-183. 

The degree of root-development of vseedlings is an important factor in 
judging the sowing value of a seed lot. In 1934 E. W. Schmidt, in the 
periodical »Angewandte Botaniks-pp. 1-9, described his root-develop- 
ment method, according to which the seeds to be examined are placed 
in sand in ^Neubauer dishes« w'here they are left to germinate. 
The roots visible on the bottom of the tranparent dishes are then, by 
means of test pictures, classified according to their quality (1-5). To 
make the roots more readily visible the lower layer of sand is mixed 
with charcoal. By turning the dishes upside dow’n the wdiito texture 
of the roots stands out clearly on the dark background of blackish 
sand. Judgment of each individual seedling is not, however, possible 
by this method. ♦ 

Hofer has adopted Schmidt’s working method almost unaltered, so 
it is not neceSvSary to describe it in further detail. A germination tem- 
perature of 25 ^ C was chosen throughout for cereals. The interpre- 
tation of the root-picture is done after 48 hours and, in addition, the 
sprouts which have emerged are counted after 96 hours. Since Hofer 
(like Schmidt) indicates only the weight of the covering layer of sand, 
while details as to the quality of the sand are lacking, the thickness 
of the covering layer is only approximately known. Wheat and oats are 
covered with 200 grams, rye and barley with 300 grams. 

Hofer designates, on the basis of this additional count of sprouts, 
Schmidt’s method as the root-sprout-method and sngg(*sts its general 
use for determining the germinating energy. 

Herrmann Germ, 


Translated by 

K, Sjelbv- 
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H, Germ: Triebkraftiinterisuchiingen an Riiben- (Beta-) Saatgut. (Ex- 
aminations of the germinating energy of root (Beta) seed). — An- 
nual report for the year 1948 from ^Bundesanstalt fiir Pflanzen- 
hau iind Samenprufung«, Vienna, pp. 29-30. 

Examinations of the germinating energy of Beta seed according to 
a method des(*riiH*d in this issue of the » Proceedings « (see above) gave 
the following results; 

The number of abnormal growths in Beta is often very high and 
(hese growths can hardly be identified in the ordinary germination 
tests. One cluster may contain set'ds which differ in germinating 
(‘uergy. The determination of germinating capacity can only serve 
conditionally as a relative measure of the geiminating energy. 

Anihor. 


Translated by 
K. Sjelhy. 


(L Lakon: Die Anwendung rneines topographischen Tetrazoliumver- 
fahrens zur Feststollung der Keimfahigkeit der Kern- und 
Steinobstsamon. (The Application of my Topographic Tetrazolium 
Method by Deteimining the Germinating Gapacity of Kernel and 
Stone-fruit Se(*ds). — Saatgutwirtschaft, 1949, /, 3, ol. 

/vOfron-Hohenheirn who has worked out the tetrazolium method 
which was aj)plicabte only to wheat, rye, barley, oats and maize, for 
w'hich it proved excellent, has further extended this method to include 
kernel and stone-fruit seeds. As is well-known, the seeds of fruit trees 
i\re very often dormant and consequently require an after-ripening 
process of long duration. Fruit tree seeds harvested in autumn finish 
germinating after some months at a temperature of about 5 — 8 C, 
while higher temperatures cause a much delayed and incomplete 
germination. Both methods are worthless in iiraclice, as they require 
too much time. The seed coat and the endosperm may lie removed, thus 
obtaining a shorter geiinination period, but even this does not as a 
rule result in the germination of all viable seeds. Dormancy would 
appear to be in some way connected with the seed coat and the 
(uidosperm. 

The removal of the embryos from fruit seeds must be done very 
carefully. In the case of stone-fruit seeds the pericarp must be opened 
by means of a hammer or an adjustable scn‘w-key or screw-vice. As 
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for kernel-fruits the kernels are first soaked in water over-night and 
the embryos are then excised and, immediately afterwards, transferred 
to a 1 ®/o solution of triphenyl-tetrazoliuin chloride if they are suffi- 
ciently swollen. If this is not so, they must be soaked once more in 
water for about ten hourvS and then kept for three or four hours in 
a thermostat at 30 ^ C. At room temperature (in the dark!) the embryos 
should be left longer in the solution, appropriately over-night. The 
seeds of the stone-fruit species are soaked in water for 48 hours prior 
to the removal of the embryos. They are then kepi in the letrazolium 
solution either at 3() ° C over-night or at room temperature (in the 
dark!) for about 48 hours. 

In evaluating the viability of the embryos it should be lK)n>e in 
mind that no useful plants are developed by abnormal embryos and 
that injuries of the cotyledons of the unstratified seeds will usually 
later, during their stratification, be the cause of rot development, even 
if the seed in itself is able to germinate at the time of the test. 
Abnormally developed embryos should not therefore l)e considered as 
capable of germination, even though they might appear capable of 
development, if one is to judge from their coloration by telrazolium. 
Similarily, in judging injuries to the cotyledons, a stronger measure of 
evaluation should be applied. The embryos, removed from the solution 
and rinsed in water, arc divided into two groups, viz. one consisting 
of normally developed and completely red-coloured embryos and the 
other including abnormally as well as normally developed, but com- 
pletely or almost completely uncoloured embryos. The former are 
considered able to germinate, while the latter as worthless. Embryos 
which deviate slightly from the normal type hut which show well- 
developed radicles and plumules are also considered as normal. Among 
the normally developed but only partly coloured embryos the following 
are considered unable to germinate: Radicles which are completely or 
partly uncoloured, cotyledons which show even small discoloured, 
sunken or decayed spots or uncolourcd parts near the radicle, and 
also embryos whose cotyledons show either larger superficial un- 
coloured spots or smaller uncoloured spots extending through the whole 
cotyledon even if these are some di.stance from the radicle. All other 
embryos are considered able to germinate. A slight coloration of tlu‘ 
embryo or certain parts of it is indicative of their being incapable of 
germination. A careful examination of the test material according to 
the prescriptions is essential if reliable results are to be obtained. 

Nie^er. 


Translated by 
K. Sjelby. 
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, Untersuchung von Saatgut (Methodenbuch V, Handbuch 

der landwirtschaftUchen Versuehs- und Untersuchungsmethodik). 
(Rules for Seed Testing. Description of Methods V, Handbook for 
Agricultural Experiment and Examination Methods), 2nd edition, 
1949, Neumann-Verlag, Radebeul and lierlin. (Revised by Dr. H, 
Egg(*brechtj Jena, in cooperation with the Technical Group for 
Seed Testing in Germany). Price DM. 14.00. 

As early as in 1944 it was decided by the Technical Group for Seed 
Testing of the »VeThand Deutscher Landwirtschaftlicher Untersuchungs- 
und Forschungsan.stalten« to issue a new edition of the »Methoden- 
huch V«, hut owing to circumstances this was postponed till 1949. 
As u.sual, the handbook, which is a revised edition of the first one, 
gives a complete survey of the methods of testing agricultural, horti- 
cultural (including medicinal, fragrant and aromatic herbs) and forest 
seeds. This new edition was badly needed, since the first edition 
(1941) was quickly exhausted and various modifications of methods 
were nwessary in the light of recent researches. 

The principal chapters deal with sampling prescriptions and the 
methods of testing the purity, the provenance, the moisture content — 
modified! — , etc. To the chapter entitled »Sondermethoden und -vor- 
schriften* (Special Methods and Prescriplion.s) is added a description 
of the bio-chemical germination test according to Lakon’s ^Topo- 
graphic Tetrazolium Method* for determination of the germinating 
capacity of cereals and maize and of the content of bitter lupine seeds 
in alkaloidless lupines (according to v. Sengbusch). Furthermore this 
chapter gives directions for the evaluation of timothy seed in respect 
of its content of ;^Weed Tiracdhy* and for the determination of the 
yield of raw-products of clover and grass seeds, and finally for the 
examination of beet s(»od raw products and brewing barley as well as 
the determination of smut and other fungus spores. The »Saatenvcr- 
zeiclmis* (Seed Index) contains the botanical names of the seed, tables 
showing the size of sample required, germination conditions, etc. as 
well iis the mo.st common German names. Other chapters deal with the 
following matters: Reports and evaluation of results, arbitration tests, 
summaries of the rules for seed certification and the prescriptions for 
sealing commercial seed (at pre.sent subject to revision), regulation of 
the forest seed trade, the German rules for the trade in sugar and 
fodder beet seeds, etc, Tlie Appendix contains the fees, the addresses 
of the official Gorman seed testing stations and a subject index. 
Finally the book contains sixteen plates (the majority of which are in 
chromotype) tillustrating sprouted seeds in cereals, injured clover 
seeds, the evaluation of cereals and maize by means of the bio- 
chemical germination test, seedling colour of sugar and fodder beets 
and beet-roots, European and North and South American provenance 
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weeds, vetch and Laihyrus species. This book is strongly reconciniended 
to all those who are interested in seeds, seed testing and seed 
production. 

Nieser, 

Translated by 
K. Sjelby. 

H. A. Lafferty: Blind-Seed Disease of RyograSvS. Jl. Dept. Agric., 

Dublin, Ireland, Vol. XLV, 1948. 

This article contains the results of an examination of Irish ryegrass 
seed for the prevalence of »Blind-seed disease* caused by the fungus 
Phialea iemulenia. The author gives a brief outline of the history of 
the disease and its method of spread since its appearance in New 
Zealand in the late twenties of the present century; but, contrary to 
what might be inferred from such a chronological picture, proves 
from an examination of herbarium material preserved in the Dublin 
Station that the disease was prevalent in Ireland prior to 1910. 

From an examination of some 500 samples of commercial home- 
grown seed of the 1947 harvest, approximately 62 ®/o of the samples 
were found to be infected with the fungus: the degree of infection 
varying from a trace to 60 ®/o, with corresponding decreases in 
germination. 

Following this discovery a survey was made of ryegrasses growing 
in Irish pastures and also on roadsides and similar waste places. In 
both cases the disease was found to be widespread over the country. 
While no attempt was made to carry out a detailed examination of 
seed of foreign ^origin, owing to lack of material, the disease w^as found 
in relatively small amounts on trade samples of Danish and New 
Zealand origin received for test at the Station. 

Generally speaking, this disease is more prevalent on pedigree 
strains than on ryegrass seed of commercial origin, and since no 
practical method of control has yet been found the author suggests 
that the solution to this problem is one for the plant-breeder, whose 
immediate aim should be the production of strains of ryegrass resistant 
to attacks of this fungus. 

Author, 

R. H. Porter and C, W. Leggatt: A new concept of pure seed as applied 

to seed technology. Scientific Agric: 23: 2. 80 — 103. October 1942. 

The authors discuss the variations which have occurred in the 
determination of pure seed by the official procedures and the diffi- 
culties which they introduce into merchandizing of seeds and adminis- 
tration of Seed Acts. The proposals put forward were the logical result 
of the development, more or less independently, of calibrated seed 
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blowers in Iowa and Canada. These blowers bring about the same 
result, namely, the accurate separation of seed into two fractions, 
heavy and light, and extensive data are presented to support this 
finding. 

Pure seed, under the new concept, may be defined as the heavy 
fraclion remaining when a sample has been blown at standard uniform 
pressure according to a standard time schedule and after removal of 
seeds of other species and other extraneous matter. 

The theoretical considerations involved in the application of the 
new concept are discussed in detail. Procedures for several different 
species are given. Using Poa pratensis as the test material, data are 
presented to illustrate the uniformity attained, under the new concept, 
both in the percentage of pure seed and in the germination tests 
obtained from such seed, and the lack of uniformity by the Official 
method using known homogeneous material. 

The paper concludes with a plea for the Association of Official 
Seed Analysts and the International Seed Testing Association to give 
careful consideration to the ideas set forth and for the American Seed 
Technologists" Association to weigh carefully the advantages to mer- 
chandizing seed that would accrue from the adoption of the new 
concept. 

C. W. Leggait 


C. W. Leggnii: The ^Climax « blowing point in the testing of grass seed 
for percentage of pure live .^eed. Departmental Bulletin, Contrib- 
ution No. 657. Division of Botany and Plant Pathology, Science 
Service, Department of Agriculture, Ottawa, Canada. 

The »Climax« blowing point is defined as that blowing point at 
which the highe.st index value (i. e. pure live seed) is obtained. 
Blowings wrero carried out on seven lots of Poa pratensis varying 
widely in bu.'^hel-w^eigbt and percentage pure seed by the official 
method, using a series of increavsing pressures, the heavy seed fractions 
at each pressure were germinated and the corresponding index values 
calculated. It was found that the index value increased, reached a 
maximum and then declined in each case and that the climax point 
occurred at the same blow^er setting wdthin narrow limits, regardless of 
the quality of the lot. On either side of the climax point is a range of 
settings where the loss of heavy seed due to heavier blowing is 
balanced by the increased germination of the higher (juality heavy 
seed remaining, such that there is a range of settings within wrhich 
effectively the same index value is obtained. 

Thus, use of the procedure recommended, i. e. blowing near or at 
the climax point, virtually eliminates personal error. It also has the 
advantage of reducing sampling error in the germination test, since 
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the heavy fraction becomes more uniform as the light fraction is blown 
off, and less re-testing is required. Another advantage is in the great 
saving of time and finally, the index value derived by this method 
gives a better approximation to the number of pounds of live seed per 

hundred than does the official method. , 

Author. 

C, W. Leggatt: Germination of seeds of three species of Agrostis. Gan: 

Journ: Res. G, 24: 7—21. 1946. 

Germination tests on seed of the 1939 crop of Agrostis stolouifera L. 
var. compacta Hartm., A. tenuis Sibth., and A. canina L. were begun in 
September of the same year and carried through to May, 1940, with 
the object of studying the drift, with time, of germination capacity 
and germination speed under different conditions. 

Seeds of the three species proved to be highly light-sensitive but 
low light-requiring. Germination capacity was proportional to light 
intensity while germination speed was inversely proportional to light 
intensity. The possibility that excess of light (>200 ft-c. for seven 
and one-half hours daily) might depress germination capacity was 
suggested. Tliere was no significant difference, in their effect on 
germination, between Mazda and Fluorescent j^Daylite^f illumination at 
equal foot candle intensity. 

Potassium nitrate in 0.2 ®/» solution proved more elfective than 
light in promoting germination in not fully germinating-ripe seeds 
but its use did not stimulate germination beyond the natural limits of 
fully ripe seed; thus its use in seed control laboratories is justified 
for these species. Its effect on the seed is clearly distinct, physio- 
logically, from that of light. 

An interesting phenomenon was observed, consisting in a falling 
off in germination capacity accompanied by an absolute increase in 
germination speed during the period February-March. 

Seeds of these species fall into four classes. The interrelationships 
between these classes and changes within them and their connection 
with the February-March phenomenon are discussed in the text. 

Author. 

C. W. Leggntt: A contribution to the study of dormancy in seeds. 

Lactuca mtiva L. Can. Journ: Res: C, 26: 194 — ^217. 1948, 

The ease with which lettuce seeds may be made dormant by placing 
them under germinating conditions in blue light suggested that this 
kind of seed would provide satisfactory materiel for a study of certain 
aspects of dormancy in seeds. Studies have been made of the behaviour 
of lettuce seeds under varied conditions of moisture, atmosphere, colour 
of light and integrity of the testa. Measurements of the absolute 
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respiration have provided curves of the drift with time of carbon 
dioxide output, oxygen uptake, and of respiratory quotient. Experiments 
with substances that might induce dormancy and light-sensitiveness 
similar to that induced by blue light have keen made. The bearing of 
the results obtained upon possible meialx)lic changes in the seed is 
discussed. 

The pcKssihility that the observed effects of light upon seed ger- 
mination are due to changes in the permeability of the seed coat 
induced by light is considered as untenable, but this docs not exclude 
the fact that the seed coat is a restrictive agency to the free passage 
of oxygen, carbon dioxide, and other substances. Indeed, in any 
description of the probable metabolic state, this must certainly be 
considered. While it has not been possible to formulate a definite 
bio-chemical scheme to account for blue light effects, the experimental 
evidence suggests that >^carlK)n dioxide zymasis« may be promoted by 
blue light and that carbon dioxide may he one of the inhibiting factors. 
The blue light dormant condition is characterized by depres.sed 
respiration hut without more disturbance of the equilibrium of the 
pre- aiid post-glycolytic pha^ses of respiratory raotalx)lism than is 
found to he characteristic (d uninhibited seeds as r(‘ported by other 
workers. 

The results of this research suggest that further elucidation of the 
phenomenon of dormancy should b(‘ sought in the direction of more 
extended s^udie^s of the respiration of dormant and non-dormanl seeds. 

Author, 


C. LPgftati: Germination of Boron Deficient Peas. Scientific Agric: 

28:8, 131—189. March 1948. 

An anomalous type of germination behaviour in peas grown near 
Creston, B. G. was shown to bc‘ due to lack of boron in the .seed. The 
use of a 0.01 ®/o solution of Imrax, in.stead of water, to moisten the 
germination medium completely corrected the defect, and the seed 
analyst, by running concurrent tests with and without added boron, 
has a positive means of identifying the type of abnormal sprout 
associated with boron-deficiency. Certain sawdusts, mixed with sand, 
used as a germination medium also corrected the defect. Tliis diminishes 
the value of the sand-sawdust technique since it may conceal the 
existence of boron-deficiency. Dusting the seeds with dry borax powder, 
the adherence of which wa.s probably facilitated by the presence of 
spergon, also proved effective lx)th when the borax was used pure or 
in Vio dilution with talc. Since boron is required in very minute 
quantity by the plant, such dusting might supply sufficient for the 
needs of the plant. 




Author. 
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